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RESTORATION OF THE TEMPLE OF upon the two shores of the Nile, nothing now re- | quakes and inundations, its principal structures have, 

KARNAK mains but ruins, and these, as Wilkinson has said, are | nevertheless, weathered all storms, and we now see the 

ecm oR the vastest and most splendid of ancient or modern | sphinxes and ecolonnades rising from the earth like 

(ov Thebes, the city of a hundred gates, which under | times. Devastated by the Persians under Cambyses, | specters of another age that have come to bear witness 
the kings from the eleventh to the twentieth dynasty | by the Arabs, by the Christians of Egypt, and by the | to the grandeur and power of a vanished civilization. 

mace a glorious display of its palaces and temples ! fellahs, and partially demolished by repeated earth- Let us, in a word, reeall these celebrated ruins, which 
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STATUE OF RAMESES IIL AS IT NOW APPEARS IN FRONT OF THE TEMPLE AT KARNAK. 
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are well known to all travelers, and are, as has been 
said, worth a trip to Egypt to see. Upon the right 
bank of the Nile there are two groups of edifices— 
Karnak and Luxor; and upon the left bank, Gour- 
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| The hypostyle hall (that is to ony the entire hall of 
|which the ceiling is supported by columns), a huge 
colonnade which seems to have been erected by Titans, 
is the work of Raimeses I., of Seti I., of Rameses IL., and 


nah, Ramesseum, and Medinet-Abou. Some stractures | of Rameses III. (1800 years B. C.) 


of less importance gravitate around these majestic 
groups and make of the vast plain upon which Thebes 
stood a sort of cemetery of granite colossi. 

We propose to occupy ourselves only with the largest 
group of such structures, that of Karnak, at which im- 
portant work has been in progress for the last three 
years under the direction of M. Georges Legrain, in 
spector of the service of Egyptian antiquities. 

Before giving a summary of the work that has been 
done, a few explanations seem to us to be necessary. 

The great temple of Karnak was erected in honor of 


\, 


In order to complete the edifice it would have been 
necessary to construct a new sanctuary, some pylones, 
and a court with porticoes. The successors of Rameses 
III. dared not undertake anything. 

The hypostyle hall was.entirely covered. One of the 
windows through which it was lighted is still to be 
seen. Properly speaking, it was not a temple, but a 
place of reunion of solemn assemblies. 

Three centuries later, the last Pharaohs endeavored 
in vain to surpass this inimitable wasterpiece ; but 
their work, consisting of a new hypostyle hall, re- 


SETTING UP THE STATUE OF RAMESES IIL 


Ammon, the generating god. To take it from the be- 
ginning (and for this we must go back to the fantastic 
date of 24,000 years before Christ), the first sanctuary 
was nothing but the house of God founded by Osir- 
tasen 1. It became to the Egyptians what the temple 
of Delphi was to the Greeks—the national monument ; 


mained unfinished. Eight columns only rose in space, 
surmounted with unfinished porticoes. 

Up to 1895 the temple remained two-thirds buried 
beneath a mass of debris accumulated through time 
and man. 

Marietta himself, an archeologist of ability, who dis- 


and all the sovereigns of all the dynasties that sue-| covered the Serapeum., did not believe it possible to 
ceeded each other in power had but one aim, and that | save the temple, and wrote: ‘The temple of Karnak 
was to stamp it with their seal by embellishments and | has, more than any other, undergone the injuries of 
new structures, the grandeur of which should eeclipse| time through the negligence of its builders, and es- 


the work of their predecessors. Thothmes III., for 
example, erected those obelisks which are marvels of 
gracefulness, and covered the walls of the temples with 
bass-reliefs ; and his successor erected pylones, built a 
palace, reconstructed the primitive sanctuary of granite, 
and constructed the celebrated ** Promenade.” 

Under the Ramessides there was still more done. 


| pecially through its position with respect to the Nile. 
| Since the same causes produce the same effects, we 
|} may foresee a time when, through continual caving, 
the magnificent hypostyle hall, for example, will see 
the base of its columns, already corroded three-quar- 
ters of the way up, yield under a last effort, and the col- 
umns will fall as have fallen those of the West Court.” 


In three years, and by very simple means, M. G 
Legrain has cleared the great West Court ; cleared and 
restored the temple of Rameses III., and raised and put 
in place its colossi ; cleared and restored the palace of 
Thothmes III., as well as the celebrated ** Promenade” 
and what is called the ‘' Botanical Garden” (hiero. 
glyphics faithfully representing the animals and plants 
brought by Thothmes from Syria); and cleared awa: 
the rubbish and discovered an alley of super 
eriocephalous sphinxes ending at an ancient quay 
bearing the marks of the high waters of the Nile from 
the year 960 to the year 647 before Christ. 


THE STATUE OF RAMESES III. 


After having likewise cleared out the center of the 
hypostyle hall, he is now undertaking the complete 
restoration of its 134 columns, which are 75 and 59 feet 
in height and 1046 and 8% feet in diameter. One of 
these. well known by the name of the “ Leaning 
Column,” was threatened with immediate ruin, and 
its fall promised to endanger the existence of the entire 
hall. 

By means of se in and an inclined plane, M. Le- 
grain succeeded in lowering, piece by piece, its archi- 
traves of a weight of 57,200 pounds, and its capital and 
its tambours of 22,000 and 9,900 pounds. 

Seven hundred fellahs are employed in the work. 
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The complete restoration of the nypost rle hall will 
cost no more than 125,000 franes. It will take about 
ten year: ‘0 restore the entire temple. 

Aithou-) modern Egypt has escaped our influence, 
and tha! ‘o a great extent through our own fault, an- 
eient Ex. pt remains and will remain French, since it 
js to Fre: chmen that she owes her renaissance after a 
purial twenty times secular in which the ruins of her 
edifices | ive been wasting away. Since the Egyptian 


fellahs merely began again exactly what their fathers 
had done in order to crown with success the work to 
be accomplished. In looking at these inclined planes 
and at these theoretical laborers bent under baskets of 
earth, we find ourselves carried back several thousand 
years, since we have seen the same picture sculptured 
upon the walls of the edifices, in commemoration of 
their construction. There is but one thing wanting 
in the modern picture, and we have not to regret it, 


INTERIOR OF THE PROMENADE OF THOTHMES III. AFTER BEING 
FREED FROM RUBBISH. 


expedition, which, so to speak, revealed these to the 
world, it is to Champollion, Marietta, and Mas- 
pero that is due the honor of all the discoveries and 
the measures taken for the preservation of what re- 
mains, 

The Nile, up to that time, had been Karnak’s great- 
est enemy ; and the great inundation of 1887 sub- 
merged the hypostyle hall under ten feet of water. It 
was the Nile itself that was forced to repair the dam- 
age that it had done. Its water, diverted by a small | 
canal, again came to lave the columns and pylones, | 
and to dissolve the calcareous deposits that were cor- 
ruding them at a point flush with the ground. 

The work of consolidation and excavation was after- 


ward undertaken ; and it is a curious fact that the 


and that is the man with the lash, the taskmaster of 
the force of laborers of what was, of old, the land of 
the Pharaohs. 

For the above particulars and the engravings we are 
indebted to L’Illustration. 


A YEAR ON CHRISTMAS ISLAND. 


AT a meeting of the Royal ay ys Society, 
held at the University of ndon, in November last, 
Mr. Charles W. Andrews, F. G.S., assistant in the Natu- 
ral History Department of the British Museum, read a 
paper describing Christmas Island. Mr. Andrews ob- 
served that one of the most interesting of the lonely 
islets of the Indian Ocean was Christinas Island. The 


INTERIOR OF THE PROMENADE OF 


seas around it were of enormous depth, and soundings 
of over 1,000 fathoms occurred within two or three 
miles of its coasts. The first mention of the island oc- 
curred in a map by Pieter Goos, published in Holland 
in 1666, in which it was called Moni. In subsequent 
maps, this name and that of Christmas Island were ap- 
plied to it indifferently, but it was not known by whom 
the island was discovered and named. 


THE FIRST ATTEMPT 


at an exploration of the island was made by the frigate 
‘*‘Amethyst,” from which a boat’s crew was landed 
with the object of attempting to reach the summit ; 
but the island cliffs proved an insuperable obstacle, 
and the ascent was abandoned. In 1881 the surveying 
vessel ‘ Flying Fish” (Captain Macclear) was ordered 
to make an examination of the island. The coast was 
found to consist of steep limestone cliffs, and it was 
only after ae nearly all round the island that an 
anchorage was found in a bay with a white shingle 
beach on the north coast; to this the name Flying 
Fish Cove was given, and it is now the site of a small 
settlewent. In the following year Her Majesty’s ship 
* Egeria” called at the island and remained about ten 
days. Mr. J. J. Lister accompanied the expedition as 
naturalist, and made extensive collections th of the 
fauna and flora, but had not time to penetrate to the 
middle of the island. In 1890 Her Majesty's ship ** Red- 
pete ” called at the island for a few hours, and Mr. H. 
N. Ridley, of the Singapore Botanical Gardens, who 
was on board, collected a number of plants not previ- 
ously recorded, and has written an interesting account 
of his visit. It seemed desirable, however, that 


A MORE COMPLETE EXAMINATION 


of the island should be undertaken, and, if possible, 
collections should be made at different seasons of the 
year, and in 1896 Sir John Murray generously offered 
to pay the expenses of such an expedition. He (Mr. 
Andrews) was fortunate enough to be able to avail 
himself of that offer, and, the trustees of the British 
Museum having granted the necessary leave of absence, 
he left England at the beginning of May, 1897. The 
greatest length of the island, from Northeast Point 
to Egeria Point, was about twelve miles. The 
greatest width from north to south was about 9 
miles ; the least 344 miles. Its area might be roughly 
stated as 43 square miles. The island consisted of a 
central plateau, highest toward the north and east, de- 
scending to the sea on all sides by a succession of ter- 
races separated by slopes or cliffs. Along the raised 
rim of the plateau there were a number of hills, the 
highest of which (Murray Hill) occurred toward North- 
west Point ; its height was about 1,170 feet. The sum- 
mit was formed by masses of dolomitic limestone, and 
on its lower slopes there were beds of shelly limestone 
and a peculiar deposit which seemed to be mainly 
made up of tiny spherules of altered voleanic glass. 
Over Northeast Point was an elevation (Phosphate Hill) 
which, though not so high (900 feet), was particularly 
interesting on account of the extensive emp of phos- 
phate of lime which was found there. This substance 
/was strewn over the surface in blocks of all sizes, 
landin some places it was found to a considerable 
| depth ; in others, however, it could be seen to reet J: 
‘rectly on an irregular surface of the dolomitie lime- 
stone, occasional pinnacles of which projected through 
it. At the northern end of the hil the phosphate was 
found on both upper and inner slopes; but further 
south on the plateau side only, the outer being oc- 
cupied by a reef of limestone, which descended to the 
terrace beneath in a low cliff. The area actually 
covered by this thick deposit of phosphate of lime was 
about half a mile long by a quarter broad; but an 
immense quantity occurred in the form of irregular 
nodules and blocks scattered over the slopes and ter- 
races of that part of the island. There were other less 
extensive beds over Flying Fish Cove, and also at seve- 
ral points along the eastern edge of the plateau. Prob- 
ably when the islands were still low and not covered 
with frost they formed the homes of 


MYRIADS OF SEA BIRDS, 


and the guano thus formed, after undergoing altera- 
tion, mainly through loss of its organic matter, gave 
rise to the hard, phosphatic rock now existing. At the 
same time the limestones on which it rested had often 
been phosphatized, and lumps of coral, consisting main- 
ly of phosphate of lime, were sometimes found. The ex 
tensive accumulations of guano which must have taken 
place pointed to a time when the rainfall must have been 
much less than at the present day, a condition which 
might, at least in part, have been dependent on the 
circumstances that the islands were low and probably 


THOTHMES IIL. 


BEFORE EXCAVATION, 


A ROW OF CRIOCEPHALOUS SPHINXES. 
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free from forest. The history of the island, as far as it 
could be made out, seemed to have been as follows: 
At first, at no great depth, there was asubmarine bank 
upon which numerous foraminifera, inelading orbit- 
oides, lived, and the shells of which formed thick beds of 
limestone, The foundation of thi. bank was voleanie, 
and from time to time lava, at first trachytic, was erupt- 
ed through and upon the limestones ; the occurrence of 
thick bands of palagonite tuff indicates that the erup- 
tions were submarine. Some elevation took place, and 
the beds of tuff became consolidated by the infiltration 
of lime. In the next place, the whole was covered with 
thick beds of white limestone crowded with large orbi- 
toides, These strata seemed to have overlapped the 
edges of the beds of tuff, and in places it could be seen 
that they dipped away from the central mass. The 
deposits resting on the orbitoidal limestones were for 
the most part covered with recent accumulations, but 
they appeared to have been mainly foraminiferal lime 

stones, Upon the foundation thus prepared extensive 
reefs grew up and formed an atoll-shaped group of 
islands, the reef-flat and islands being now represented 
by the raised rim of the plateau and the hills rising 
from it, the lagoon by the central plateau itself. 

THE CLIMATE OF CHRISTMAS ISLAND 

was a delightful one, and during the greater part of 
the vear resembles a very hot English summer tem- 
pered with sea breezes, The maximum temperature re 

corded during his stay was 80° Fah., on November 20, 
the minimum, 70 FPah., on February 13, when it was 
raining heavily. The greatest range of temperature in 
twenty-four hours was 14. The average maximum 
and minimum might be taken as about 84 Fah. and 
75° Fah., respectively, the former occurring an hour or 
two after midday, the latter shortly before sunrise. 
The prevailing wind was the southeast trade, which 
blew about 300 days in the year. Very heavy dews 
kept the vegetation fresh, even after a long spell of 
dry weather. The island was perfectly healthy, there 
being no marshes or stagnant pools, while on the other 
hand there was a fair supply of good water. The 
whole island was covered with forest, except the spray- 
swept edges of the sea cliff and the vertical faces of the 
inland ones. Near the sea there was usually a belt of 
thick low forest of iron woods, nyamploos, waroo, ete., 
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outgrowths occurred sometimes 10 feet high by 15 feet 


or 20 feet long, and not more than 2 inches or 3 inches | 
thick—many of the other trees had buttress-like sup- | 


ports, but in none were they developed to that extent; 
the stinking wood tree, the peculiarity of which was 
perhaps sufficiently explained by its name; and the 
wildsago palm. The last was peculiar to the island, and 
was valuable on account of the excellent sago that it 
supplied. In favorable localities it might reach a height 
of from 60 feet to 70 feet. As must be expected in an 
oceanic island, the fauna was notarich one. There 
were only five species of mammals. consisting of two 


lade, its 
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ery being a horribly harsh scream, apparent! 
|during both the inspiration and 
| breath. 


ONE REMARKABLE PECULIARITY 


was that this bat had, to a great extent, ab indoneg 
nocturnal babits, and several might often be scen ejre 
ling about high in the air in the bright hot -\unlighs 


sometimes even in the middle of the day. It wos found 
}only in Christmas Island. The land birds, except the 
' birds of passage and a small rail, were all peculiar ty 


| 


PFELLAHS CARRYING 
ON THE INCLINED PLANE 


mingled with pandanus, which in places formed im 
penetrable jungles. Outside this the cliff usually had a 
seanty covering of coarse grass and clumps of bushes. 
Within it, on the other hand, the rich phosphatie soil 
supported athick forest of lofty trees. One of the 
most remarkable of these was a species of Giyrocarpus, 
or 


WINGED FRUIT TREE, 


to give a translation of the native name, the fruits of 
Whieh had two membraneous expansions, something 
like those of the fruits of the ash, by means of which 


they were carried long distances ; exeept during the 
rainy season this tree was completely destitute of 
leaves, and since it was very common, it gave a very 


peculiar aspect to the forest near the coast. Other 
notable trees were the Boognor, the timber of which 
wee extremely good, and had been called teak ; the 
buttress tree, round the base of which buttress-like 


KARNAK~—THE LEANING COLUMN OF HYPOSTYLE HALL, BEFORE 1895, 


| mies, the rats swarmed everywhere. 


kinds of rats, a shrew mouse, and two bats. The pres 
ence of the rats and shrew must be accounted for by 
supposing that they were drifted to the island on float- 
ing wood, while the bats reached the island by flight. 
Owing to the abundance of food and absenee of ene 
At nightfall they 
appear in troops. They ate nearly everything that 
could be eaten, and were particularly destructive to 
the fruits and vegetables that are now being culti- 
vated. A reddish-brown species was by far the most 
numerous ; it was an expert climber, and he had seen 
it run up the trailing bushropes like a squirrel. The 
second species was black, with thiek, coarse fur; it 
was a comparatively sluggish animal, and lived in bur- 
rows in small colonies, 
the island. 
species, the other a large fruit bat. The latter was 
very common, and was a great nuisance, both on ac- 
count of the quantities of fruit, especially papaias, that 


FILLING 


Both species were peculiar to | 
Of the bats, one was a small insectivorous | 


KARNAK—CENTRAL AISLE OF HYPOSTYLE HALL, RESTORED 


MATERIAL, AND WORKING 
OF THE LEANING COLUMN. 


the island. They inelude two kinds of pigeon, a hawk, 
an owl, a thrush, a species of Zosterops, and a small 
swift. The large fruit pigeon was very common, and 
its deep booming note was the most striking sound in 
the forest in the daytime. The small ground pigeon, 
with its bright metallic green back, gray head, and 
ehestnut breast, was the most brilliantly colored of the 
island birds, but when running among the fallen leaves 
its colors harmonized so well with its surroundings that 
it was very difficult to see. The owl was chiefly re- 
markable for its peculiar note, which resembled the 
short bark of a small dog, usually repeated five or six 
times, but sometimes continued much longer. The 
seabirds were the most conspicuous of the inhabitants, 
the island being the breeding place of thousands of 
frigate-birds, gannets, boobies, ete. The frigate-birds 
and gannets built in the high trees near the coast ; of 
the former there were two species, one considerably 
larger than the other. These birds were the most im- 
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25, 1899. 


There were five or six species of small 


vry 


iree of food supply of the island. They | few and small. 


ca usu y caught thus: A man, armed with a pole} lizards and a little blind snake, which lived in damp 

10 feet or feet long and a red cloth, climbed a high | places under logs and rocks. Insect life was fairly 
he coast. and, standing on the topmost! abundant. There were several species of land crabs, 


tree 


FILLING FOR SUPPORTING THE LEANING COLUMN. 


The birds were attracted | the most common being a little red crab living in bur- 
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investigate, and were|rows all over the island. The robber erab was also | 
in that way enough to| very numerous. They were good climbers, and as- | 
One remarkable cir- 
The reptiles were 'cumstance was the occurrence of no less than four spe- 


swooped round to 


THE 


WESTERN PYLONES AFTER CLEARING THE ALLEY OF THE CRIOSPHINXES AND DURING THE INUNDATION 
OF THE NILE—THE ANCIENT QUAY IS SEEN IN THE FOREGROUND. 


cies of earthworms, two of which were peculiar to the 
island ; the nearest allies seemed to be natives of Su- 
matra and the Aru Islands. It was difficult to account 
for the presence of those animals in an oceanie island, 
since both they and. their ova were quickly killed by 
sea water. In conclusion, Mr, Andrews stated that for 
some years Mr. Andrew Ross, brother of Mr. George 
Ross, the owner of Keeling-Cocos Island, had been 
settled in Flying Fish Cove, with his family and a few 
men from Cocos. During his stay some substantial 
houses had been built, wells sunk, and fruit trees and 
cocoanut palins planted ; a small experimental planta- 
tion of coffee was also made, and the results left no 
doubt that the island was well suited for coffee-growing. 
Recently a number of coolies nad been imported from 
Java to make the necessary preparations for working 
the valuable deposits of phosphate of lime. When he 
(Mr. Andrews) left the island in May, 1898, the total 
population was about forty.—English Mechanic. 


THE PLAN OF THE EARTH AND ITS 
CAUSES.* 
IN a passage in the ‘Novum Organum” Bacon 


pointed out reseinblances between the continents of 
the old and new worlds, which he thought showed that 
their shapes were not due to chance, but to the aetion 
of a common cause. Similar coincidences have been 
repeatedly noticed by geographers, who have aceord- 
ingly been led to the belief that the distribution of 
land and water on the globe is based on a definite plan. 
Any such plan can only be recognized in broad out- 
line, since geographical shapes depend on an intricate 
series of local accidents. Topographical form depends 
on such ineonstant, incalculable factors that the stages 
of its growth are often untraceable. The missing links 
of geographical evolution are as numerous as those of 
organie evolution. Nevertheless, belief in the existence 
of a fundamental geographical plan is as old as geogra- 
phy. It was expressed in some of the earliest classical 
maps ; it possessed the minds of medieval cartogra- 
phers, and led to their fantastic wheel maps ; and it 
was popularized in the first half of the present century 
by the teaching of Humboldt and Elie de Beaumont. 
But with the growth of Lyellism and its doctrine of 
the interchange of land and sea under the influence of 
loeal variations in level, the idea fell into diseredit. 

But the discoveries of oceanography and geology 
have shown what allowances should be made for the 
obscuring aetion of minor oscillations, and thus have 
revealed fresh geographical homologies and explained 
apparent exceptions, The introduction of such local 
changes is, however, unnecessary, since the existence 
of a geographical plan of the earth is shown by three 
features: (1) The concentration of land in the north- 
ern and of water in the southern hemisphere ; (2) the 
triangular form of the geographical units and the 
southward tapering of the land masses. From these 
two features it follows that there is a ** northern land 
belt” from which three continents project southward, 
separated by three oceans, which expand until they 
form a “southern ocean belt.” The third feature is 
the antipodal position of oceans and continents. The 
main problem of geomorphogeny is the explanation of 
these three facts. 

The question is simplified by remembering that the 
earth consists of three parts: (1) The unknown inter- 

* Abstract of lecture to the Royal Geographical Society on January 2, 
by Dr. J. W. Gregory.— Nature, 
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nal centrosphere ; (2) the rocky crust or lithosphere ; 
(3) the oceanic layer or hydrosphere. Oceans and con- 
tinents occupy respectively depressions and elevations 
of the lithosphere ; and their distribution, therefore, 
directly depends on the distribution of the irregulari- 
ties in its surface. If the existing irregularities have 
remained unchanged throughout geological time, then 
the problem is astronomical rather than geographical 
aud geological. 

The attempts to solve the problem on the basis of 
the permanence of the main geographical features may 
be grouped in four sets: (1) Prot. G. H. Darwin has at- 
tributed the main geographical lines to tidal wrinkles 
in the viscous crust; (2) Prinz has assigned them to 
torsion due to the acceleration of the equatorial and 
southern belts of the earth, and retardation of the 
northern land belt ; (3) Sir J. Lubbock and Prof. Lap- 
worth have independently explained continental form 
as due to the intercrossing of two sets of folds, one 
parallel to the equator and one at right angles to it; 
(4) Lord Kelvin refers back the main geographical di- 
visions to an even earlier period than the previous 
theories, for he regards them as due to shoaling in the 
last molten layer of the globe, over areas determined 
by previous chemical segregations in the nebula. 
These theories are not necessarily inconsistent with 
the asymmetry between the northern and southern 
hemispheres ; the primitive wrinkles, the double folds 
and the nebulous segregations are each in harmony 
with a considerable amount of geological evidence, but 
the theories are geographically inadequate, because 
they do not explain how the existing asymmetry has 
been developed. To do this, some more continuously 
acting cause is required, such as the secular contrac- 
tion of the earth, on which Elie de Beaumont based 
his famous theory. His system, however, regarded the 
world as symmetrical, and was too rigidly geometrical 
to apply satisfactorily to a heterogeneous globe. In 
his “ pentagonal réseau " antipodal areas were similar, 
for he regarded the world as a spheroid based on a 
pentagonal dodecahedron, which is a holohedral form; 
whereas, owing to the dissimilarity of antipodes on the 
earth, the lithosphere may be better regarded as 
hemihedral. The recognition of this fact led to the 

reat advance on Elie de Beaumont’s theory made by 
oibian Green, which has n advocated by 
De Lapparent and Michel-Lévy. 

The tetrahedral theory does not regard the world as 
a regular tetrahedron ; but suggests that, owing to the 
collapse of the earth’s crust due to contraction, the 
lithosphere has undergone a tetrahedroid deformation. 
That collapsing shells tend to become tetrahedral, just 
as short tubes often collapse trigonally, is shown by 
experiments. ‘‘ Nothing,” says E. D. Preston, ‘is 
more in accordance with the action of physical laws 
than that the earth is contracting in approximately a 
tetrahedral form. Experiments on iron tubes, 
on gas bubbles rising in water, and on rubber bal- 
loons, all tend to bear out the assumption that a 
homogeneous sphere tends to contract into a tetra- 
hedron.” 

If such be the case, then the would be 
depressed on four faces, which, being lower, would be 
paturally oceupied by oceans; while the four project- 
ing coigns would stand up as continents. In such a 
tetrahedrally deformed earth there would be a central 
ocean (the Arctic) on one face surrounded by a land 
belt, from which three meridional continents would 
run southward ; vy ! would each taper to a point, 
below which would be a southern ocean belt, from 
which three oceans would project northward. South 
of the ocean belt would be an Antarctic continent. 

The arrangement of land and water on such an ideal, 
deformed globe would be identical -with that on the 
earth ; for there would be a northern concentration 
of land and a southern excess of water; the geo- 
graphical shapes—except in the case of the two polar 
units—would be triangular, and land and water would 
be antipodal. 

The agreement between the facts of geography and 
the requirements of the tetrahedral theory goes fur- 
ther. he main watersheds and mountain systems 
—which are by no means coincident—have both a te- 
trahedral plan forming a girdle in the northern hemi- 
sphere a three approximately equidistant meridional 
lines in the southern hemisphere. 

The first obvious objection to the hypothesis of tetra- 
hedroid deformation of the lithosphere is that physi- 
cists having proved the rigidity of the earth, any such 
deformation is impossible. But the arguments in favor 
of the earth’s rigidity apply to the globe as a whole, 
and do not debar limited deformation of the crust. 
Such elasticity is now regarded as demonstrated by the 
movements of the pole, under such trivial influences as 
the unequal meiting of the polar ice or unbalanced 
falls of snow. The second objection is that the earth 
is known to be an oblate spheroid, and therefore is not 
tetrahedrally deformed. ut, owing to the equatorial 
flattening of the world, it is not a spheroid of revolu- 
tion ; owing to the differences of shape between the 
northern and southern hemispheres, it is not even an 
ellipsoid. Herschel pithily stated the facts in his re- 
mark that “the earth is earth-shaped ;” and Listing’s 
term ‘‘ geoid” is now generally adopted for the figure 
of the earth. The geoid is, however, by no meansa 
regular figure ; the diderenees between the astronomi- 
eal and trigonometrical determinations of positions 
show that the form is subject to numerous deviations, 
which cannot at present be attributed to any definite 
system ; for accurate observations have not been made 
over a sufficiently large portion of the earth. But 
there are suggestions that, like the physical features of 
the earth, the major geodetic variations may be on a 
tetrahedral plan ; for there is evidence of great defi- 
ciency of gravity in two areas (East Russia and Cen- 
tral United States of America), which may represent 
two of the three minima which should occur in the 
northern land belt. The ordinary explanation of 
these deficiencies in gravity—viz., that they are due to 
vast subterranean blocks of light material—is impro- 
bable ; because in the Russian case the existence of 
such blocks is disproved by observations on deviations 
of the plamb-line(Helmert) ; and in the American case, 
Mendenhall has shown that no reasonable, or even pos- 
sible, assumption will explain the facts. The agree- 
ment of gravity observations with Bessel’s ellipsoid in 
Central Europe, and their approximation to Clarke's 
ellipsoid in Eastern Russia (as shown by Helmert), may 
indicate that both ellipsoids accurately represent the 
curvatures of the two areas on which they were 


along the line of the East African meridional edge. 

Geological evidence gives important support to the 
tetrahedral hypothesis, for the northern land belt ap- 
pears founded on three great ‘“‘schild” (Suess) or 
**eoigns of Archean blocks ; these Scandinavian, Cana- 
dian, and Manchurian coigns are 120° apart. The signifi- 
cance of the angular distance between them was first 
ae out by De Lapparent in the case of the first two. 

»uth of the coigns lines of elevation on the meridional 
edges would be expected ; and, though the geological 
structure of the country along the three lines differs 
fundamentally, the three lines of recent or still con- 
tinuing earth-inovements of the Andes, Erythrean rift- 
valley, and East Australian coast occur in the right 
positions. That tetrahedral geological symmetry is 
not only an incident of the present, is shown by the 
distribution of land and water, and by the arrange- 
ment of the mountain system at the end of the Paleo- 
zoic ; for both were ona tetrahedral symmetry. But 
in that period the present arrangement was reversed, 
the land belt being southern and the ocean belt north- 
ern in position; the position of the meridional land 
lines was the same as at present. 

Such a change in the areas of tetrahedral flattening 
would be impossible in a stationary world ; but in a 
revolving globe the collapse, due to contraction, is 
steadily resisted and confined within narrow limits by 
the effects of the rotation, which tends to restore the 
world to the more stable spheroidal form. The great 
mountain-building periods of the earth’s history may 
be due to instability resulting from periods of slow de- 
formation ; and the periods of great marine transgres- 
sions (e. g., the repeated Mesozoic transgressions after 
the mountain elevations at the close of the Paleozoic) 
are easily explained as due to the restoration of more 
regular spheroidal form. 

Hence the distribution of land and water on the 
globe may be regarded as the resultant of two oppos- 
ing forees—collapse due to secular contraction causing 
deformations and the tendency due to the earth’s 
rotation toward the recovery of the spheroidal form. 
The plan of the earth may be attributed to the con- 
tinuous foundering of the lithosphere in consequence 
of the unceasing chvtnhage of the centrosphere. 


THE CUNNING OF CRIMINAL ANIMALS.* 

A WELL written and well illustrated book with a 
colorless title often fails to attract readers, especially 
if, as in the present case, it is published in America, 
and deals with matters more familiar to that public 
than to ours. Mr. E. Seton Thompson, naturalist to 
the government of Manitoba, under the title of ‘‘ Wild 
Animals I Have Known,” has written a series of chap- 
ters on the cunning of animals. They bear evidence 
of very close observation and familiarity with the ways 
of some of these North American beasts ; and though 
he has woven together the adventures of more than 
one creature in the same “personality,” he gives his 
word that in the most. remarkable stories there is “ al- 
most no deviation from fact.” It is doubtful if the 
book gains in interest from the form in which the sto- 
ries are presented ; but apparently the example of the 
** Jungle Book” has been too strong, and he endeavors 
to give the facts in somewhat similar form. But either 
in the preface or in the text he is at pains to distin- 
guish the salient facts from the setting, and it is to 
passages so guaranteed that we refer in this article. 

Though cunning is a device of the weak, the weak- 
ness it indicates, even among animals, is entirely rela- 
tive. We find three spheres of animal cunning, of very 
different quality. There is the cunning of the wolves 
and pumas, which use their wits to rob man of his 
flocks and cattle; the cunning of the domesticated 
creatures, which finds its development in criminal ani- 
mals, and its worst example among the dogs which lead 
double lives, guarding their own flocks by day and 
killing others by night ; and the cunning of self-preser- 
vation of the creatures on which others prey. he ex- 
ample given of the latter is the cottontail rabbit, a 
solitary species, not social like our rabbits, and a much 
cleverer creature. This is evidently the Brer Rabbit 
of **Uncle Remus,” and the chapter on his thoughtful 
ways explains why he is selected as the Achitophel who 
gets the better of all the other creatures. The author 
claims for certain animals a share of the deference paid 
to depraved greatness—to wit, the bobtailed wolf which 
terrorized the whole city of Paris for ten years at the 
beginning of the fourteenth century; the Soehnee 
— which in less than two years killed nearly 300 
f 


1uman beings ; and two creatures of North American 
ame, a lame grizzly bear, which in two years ruined 
all the hog raisers and drove half the farmers out of 
business in the Sacramento Valley, and a certain wolf 
of New Mexico, which (with its band) was reported to 
have killed a cow every day for five years. e visited 
the ranche which this creature infested, and witnessed 
the astonishing cunning it exhibited. The ranche was 
well watered and wooded in North New Mexico, giving 
good cover to the wolves, which, from the abundance 
of food afforded by the cattle, refused to look at any 
animal which they had not killed themselves, and when 
a ‘kill’ was poisoned would not touch it. Their prey 
was mainly young cows and calves, and though in one 
night two of the pack killed 250 sheep, they did not 
eat any of the mutton. The band were led by a very 
large gray wolf, whose track was well known, being 
54 inches across, while other wolves’ footmarks were 
only 44¢ inches. They always ran from human beings, 
but were frequently seen. The big wolf was so well 
known that an increasing price was set on his scalp, till 
it reached $1,000, and the story of the campaign opens 
with the attempt of a professional hunter with a pack 
of dogs to run the wolves and “hold them up” till 
they could be shot. The wolves separated, so did the 
dogs, several were killed, and the hunter went back to 
Texas. Poison and traps were then tried, but the 
wolves avoided both, and the big wolf and his mate 
brought up a litter of cubs in some rocky precipices 
within athousand yards of one of the farms, killing 
cattle every day. The author does not mention that 
the dog-wolf regularly feeds the cubs as soon as they 
are weaned, and is a good father of a family—a fact 
which makes this incident more than probable. It was 
at this period that Mr. Thompson made the acquaint- 
ance of the big wolf, and tried to kill him by scientific 
methods. He melted cheese in the tat of a heifer, in a 
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china dish, cut it into lumps with a bone knife ‘0 ayojg 
the taint of metal, and put into these strych: ine any 
cyanide in odorproof capsules. He wore gloves stee 
ed in cow's blood, and even avoided breathin < on the 
baits. He found that one of these had been pi ked up 
foilowed the track to the next, which was also zone, a. 
was the third. At the fourth he found that the wolf 
had laid all four together and scattered dirt over them 
The wolves then took to stampeding and killiny sheep, 
Half a dozen goats were usually kept with each flock 
as leaders. Goats are not easily stampeded at night 
and the sheep, when wolves were about, woul crowd 
round the goats, and keep quiet while the shepherds 
drove off the wolves. The object of the latter jis to 
stampede the sheep and pick them up, day by day 
afterward. One night they ran over the back« of the 
huddled sheep, and killed all the goats in a few mip. 
utes. This may have been accidental, but it broke up 
the flock, and effected the desired object. Traps were 
set to the number of 130, in different parts of the ranche 
The trail of the big wolf and of the pack were traced 
4 to one set of traps, and the doings of the leader were 
plainly marked in the dust. He had stopped the rest. 
warned by scent, and scratched around the trap till he 
found the buried chain and picket. These had beep 
left bare; and the same was done to a dozen other 
traps. On another part of the ranche he entered ay 
H-shaped series of traps, and then detected the danger. 
The trail showed that he had slowly backed out on his 
own track, putting each paw down backward until 
out of the dangerous ground. He had then sprung 
some of the traps by scratching clods and stones back. 
ward at them, with his hind feet. He was at last 
eaught by dragging over the traps the body of a female 
wolf, the seent of which he followed. 

This wolf history represents the acme of animal eun- 
ning. The warfare against civilized man, raids made, 
as we may say, under the jenemies’ guns, could have 
been maintained for so long by no other animal, and 
represents the highest development even of wolf brains, 
which improve the further south they go, and conse- 

uently by contact and conflict with civilized man. 

he wolves of the ‘‘ barren lands” of the far North are 
mere simpletons. Last summer they followed a hunter 
who had captured twelve musk ox calves for many 
days’ journey, without devising means to kill one, 
though they followed the trail and sat within sight of 
his fireevery night. The Currumpaw pack would have 
killed the musk oxen ina night. The cunning of the 
criminal dog is that of some forms of homicidal mania. 
He kills sheep usually to gratify his lust for slaughter; 
but Mr. Thompson states that he has heard of a dog 
who added to its nightly crimes that of murdering the 
smaller dogs of the neighborhood. He killed a num- 
ber and hid their bodies in a sand pit. The details 
given of the life of a sheep-killing dog are, we think, 
taken from the records of one kept in Derbyshire. 
Poultry were killed by the dog, as well as sheep. In 
the Isle of Wight last winter some unknown dog made 
two such raids, in one of which it killed forty fowls in 
a single week. It was never discovered. The Derby- 
shire dog was noted for its care of its sheep, which be- 
longed to a small lowland farmer, who, like others, ran 
his flock on the moors. The dog was, however, savage 
and ill-conditioned to strangers. It slept in the house 
and was never suspected, though sheep worrying took 
place on most of the farms near. At last it was track- 
ed in the snow from a fold where twenty sheep had 
been killed, to the farm where it lived, the dog having 
apparently forgotten that the track would show, 
though it took partial means to conceal it by running 
along the top of a stone wall. The case was not proved 
till the daughter of the house slept in the kitchen where 
the dog lay, and saw it leap on the table, push through 
the window, and return with blood on its coat some 
hours later. ‘It is not only by night these crimes are 
perpetrated by dogs. Some years ago, sheep were kill- 
ed near a watering place in Devon by a mastiff owned 
by a lady. The proprietor of the sheep saw the dog 
fo into a 1 and bathe, close to a flock of sheep. 

he dog then ran off and joined its mistress on the 
road near. A newly killed sheep lay inside the fold, 
and though there was no clear evidence to establish 
the dog’s guilt, it was sent elsewhere, and the sheep 
murders ceased. 


BATTLE BETWEEN ANTS. 


A MISSIONARY who is in charge of the Catholic 
school at Mpala, on Lake Tanganyika, tells of an ex- 
traordinary battle between ants in his schoolroow, 
which the pupils and their teacher were compelled to 
abandon in haste when the invading foe appeared on 
the scene. The deserted room became the theater of a 
hotly contested battle between the ants that had their 
homes in the cracks of the stone walls and another 
species which advanced to the fight from the fields. 

he thousands of ants living in the walls are known to 
the natives as Masumbolo. They are very large and 
black, and as it is almost impossible to get rid of them, 
and they have the excellent quality of letting human 
beings alone, little attention is paid to them. ‘The in- 
vading ants were not more than a third as large as the 
other species. They are called Siafou and are nomads 
and thieves by nature. When they discovered the 
home of the peaceful black insects, they felt certaim 
that a rich booty of larve awaited them and lost no 
time in advancing to the attack. 

The squadrons moved forward in close files. They 
clambered up the doorsteps and into the room, movi 
very rapidly, and began the fiercest sort of an attac 
upon the enemy, whom they surprised at home engaged 
in their peaceful occupations. Phough the Masum bolo 
are so much larger than their fierce little enemies, they 
could not stand against these formidable aggressors, 
who are most effectively armed with the sharpest and 
hottest of pincers. So the attacked insects made 
searcely any resistance, but gathered up as much of 
their larve as they could carry and fled at the top of 
their speed. They fairly carpeted the floor as they 
moved toward the doors, while their conquerors lost 
no time in further attack upon the unresisting fugitives, 
but began to pillage the city that had been sosucdenly 
abandoned. 

A few minutes later, however, the Siafou paid very 
dearly for the raid they had made. Dozens of the 


school children applied wisps of burning straw to the 
eracks which the conquering ants had entered ab 
burned them at the very place of their victory.—.. * 
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ENGINEERING NOTES. 


The equipment of the New York fire department in- 
eludes a gun and projectile, to which is attached 500 
feet of steel cable 14 inch in diameter, knotted every 
iZinches. The projectile is of steel and is discharged 
by guopowder from the gun. The gun is aimed at a 
window where people are in danger, and when the 
thin line is secured jt is used to pull up a heavier cable. 
It is stated that the apparatus has been used with good 
results. 

One of the most urgent needs in steam engineering at 
the present time is a good automatic feed apparatus 
for water-tube boilers, says The Trade Journals Re- 
view. That which constitutes the principal merit of 
the water-tube boiler—the faculty of raising steam 

uickly—is what also renders it troublesome and risky. 

t contains so little water, and that is so quickly evap- 
orated, it becomes necessary with this kind of boiler 
to have a constant feed flowing in at one end while 
at the other end it is flowing out in the form of 
steau. No intermission of this function can be per- 
mitted while the boiler is at work, for two or three 
minutes’ cessation of water supply is often sufficient to 
burn the tubes and cause a serious disaster. It is this 
extreme sensitiveness of the boiler to fluctuations of 
water level that forms, perhaps, the principal obstacle 
to its more general use, for the utmost watechfulness is 
necessary on the part of the attendants to check or 
reguiate the amount of feed in accordance with the en- 
gine’s consumption. Many devices for automatic feed- 
ing have been tried and are now at work, but none of 
these can be said to be absolutely reliable under all 
circumstances. An automatic feed apparatus ought to 
be of the simplest construction, with no delicate parts 
that can be easily put out of order, and it must main- 
tain the water at a certain level as fast as it evaporates. 
The task isa much more difficult one than might be 
supposed, but it is not insurmountable ; and the man 
who can produce and patent a good apparatus of this 
character will have as much profitable work assured to 
him as he can desire. 


There is at present being for; under the mammoth 
12,000 ton hydraulic press at Parkhead Forge, Glas- 
gow, seven sets of crank shafts of nickel steel, which 
are larger than any shafts of the kind hitherto under- 
taken by any forge. These are intended for the two 
large twin screw Atlantic liners ‘La Touraine” and 
* La Savoie,” each of 11,000 tons and 22,000 indicated 
horse power, now under construction in the vard of 
the Compagnie Générale Transatlantique at Penhort, 
France. The ease with which the Titanic press man- 
ipulates the immense masses of nickel steel from which 
the finished articles are being fashioned affords strik- 
ing evidence of the marvelous capability of this won- 
derful tool, says The Engineer. During the past year 
a large number of very notable productions in the way 
of nickel steel shafts have been produced by the Park- 
head Forge, thus affording evidence of the increasing 
adoption of nickel steel for such important uses. 
Among the hollow nickel steel shafts were : Crank and 
straight shatting for the Japanese battleship ** Asaki,” 
shortly to be launched at Clydebank; crank and 
straight shafting for the Japanese battleship, and also 
for the Japanese cruiser, both building at Elswick, and 
crank and straight shafting for the royal yacht build- 
ing at Pembroke dockyard. A fact of considerable 
note is that among the above shafts were two propeller 
shafts 164¢ inches diameter, and each of the great 
length of 74 feet 1144 inches, with a hole bored through 
their length from 6 inches diameter to 1144 inches 
diameter. At present the crank and straight shaft- 
ing for the two first-class cruisers ‘*Sutlej” and ‘ Bac- 
chante,” building at Clydebank, are in course of manu- 
facture; as also the connecting rods and other forgings 
for these vessels, and for H. M.S. “Cressy” and 
“Aboukir,” the first-class cruisers building at Fairfield. 
An item of some note also in the work of the year was 
the axle for the gigantic wheel being erected at Paris, 
which is 26 inches to 29 inches diameter and 40 feet 
8inches in length, having a hole 15 inches diameter 
bored throughout. With disks fitted complete, this 
axle weighed over 31 tons. 


In a paper on bilge keels, read before the American 
Society of Naval Architects and Engineers at New York 
. Assistant Naval Constructor Lawrence Spear, 

nited States navy, some interesting figures were 
given relating to the steadying effect of bilge keels 
on the battleship “Oregon.” Experience with the 
“Oregon” class at sea showed that some steadying in- 
fluence was necessary ; though the maximum inclina- 
tion of the ‘*‘ Oregon” herself never exceeded about 
22 degrees under a long low swell. Bilge keels were 
tried in January, 1898. They had a maximum depth 
of 34 inches near the ends, tapering to 14 inches amid- 


ships. The comparison in rolling effect, with and 
without keels, is shown in the following table : 
Keele. 
Without With 

Date of trial............% Dee. 30, 1897 Feb. 17, 1898 
Draught forward......... 22 ft. 94¢ in. 22 ft.9 in. 

. 23 ft. 84¢ in 23 ft.8 in. 

23 ft. 3 in. 23 ft. 24¢ in. 
Displacement.... .. ... 9810 tons 9790 tons 
Metacentric height...... 3 ft. 3 ft. 
Mean period single swing. 7°6 secs. 7°33 sees. 
Weight of coal....... / 115 tons 50 tons 
Weight of ammunition.. 26°7 tons 26°7 tons 
Bilge keels, number..... _ 2 
Greatest depth. .............0.. Shin 
Effective radius. ...............+ 34°4 ft. 


Except as above stated, conditions were alike in 
both cases. At slack water, and practically no cur- 
rent, with ship moored and without keels, 350 men 
running across the deck caused an inclination of about 
7 degrees from the vertical; with 200 men acting in 


ELECTRICAL NOTES. 


at $2,895,000. 


Signor Marconi at the South Foreland lighthouse and 
on board the South Goodwin lightship for a series of | 
experiments in wireless telegraphy. If the experiments | 
are considered satisfactory, it is stated that the wire- | 
less system will be adopted forthwith as a means of 


and the South Sands Head lightship. The poiuts of | 
communication are about three miles apart. 


The elevated railroads of New York city did not do| 
as much business for the year ended June 30, 1898, as | 
they did in the preceding year, but the street surface | 
rallroad business increased, says The Electrical Review. 
The State Railroad Commissioner reports that the 
total number of passengers carried by the elevated rail- , 
roads was 227,776,552, a decrease of 1,019,129 as com. | 
pared with 1897. The number carried by the elevated | 
roads in the boroughs of Manhattan and the Bronx was | 
188,360,846, an increase of 395,995 as compared with | 
1897. The total number carried by the elevated rail- 
roads in the Borough of Brooklyn for 1898 was 44,365, - 
706, a decrease of 1,465,124 compared with 1897. The 
street surface railroads of New York city carried as 
passengers the past year 456,963,753, including “ trans- | 
fers,” an increase over 1897 of 57,538,010. The number, 
carried in the Borough of Brooklyn (including some 
earried in the Borough of Queens) was 217,410,612, in- 
cluding “‘ transfers,” an increase over 1897 of 17,224,- 
793. 


The *‘inclosed” type of alternate current aro-tamp| 
is much steadier in burning than its predecessors. It is | 


rapidly moving photographic plates. Mr. N. H. Brown, 

in The Phgeient Review, vol. vii., pp. 210-216, 1898, de- 

scribes his experiments made with an “inclosed” are. | 
The pictures obtained are not simply broad, discon- | 
tinuous bands of light. They exhibit, as a rule, a 

symmetrical arrangement of bright patches, in more or | 
less regular alternation, the second patch being ‘ re- 

versed ” to the first—like its image seen in a plane wir- 

ror. The front end of each patch makes an appreciable 

angle with the diameter of the plate, representing that | 
the are starts from one side and then from the other, | 
successively. The shape of the back ends of the bright | 
patches indicates that the light dies out first near the 

earbons, and later near the middle of the are-space. | 
The shape of the back and front ends of the bright 

patches does not seem to depend upon whether the 

current curve is or is not a true sine function. 


In a borehole, about 300 m. (984 feet) deep, put down 
near Ostroppa, in the Gleiwitz district of Silesia, by 
the Ober-Schleische Tiefbohr-Gesellschaft Zollner & 
Company, the end of a boring rod was broken off, so 
that it became impossible to continue boring, owing to 
the pieces of steel in the hole, because all the diamond 
crowns were ground off. After three weeks had been 
- soap in various but unsuccessful attempts to remove 
the pieces of steel, application was wade to a represent- 
ative of the Electricitiits Aktien Gesellschaft to ex- 
tract the broken pieces in the following manner: A 


SELECTED FOR! 


An attempt is being made by an English company to} The Persulphate of Ammonium Reducer.—Herr C. 
secure a concession to build an electric wire rope rail-| Baumann, in the Allgemeine Photographen-Zeitung, 
way from Aosta, in Italy, over the Great St. Bernard to | gives his experience with the persulphate of ammonium 


Martigny, in the Rhone Valley. The cost is estimated | reducer. 
salt attacks the dense parts rather than the more 


: : : transparent portions of the negative, and he empha- 
ements are being wade uuder the direction of | sizes ts value, not only for reducing negatives, but 
also for reducing dark or overdone bromide prints. 


e fully confirms the observation that this 


For this latter purpose a 1 per cent. solution is suf- 
ficient, and epainestty no change in color takes place. 
or reducing negatives a 2 per cent. solution is most 
nerally useful, but the strength may be increased 


communication between the South Foreland lighthouse even to 10 per cent, when a negative is over-dense. 


Herr Baumann has not noticed that continuing action 
in the wash water which is an inconvenience when 
other reducers are employed. As the solution of am- 
monium persulphate attacks the fingers, ebonite or 


| celluloid hooks should be used to remove the plates. 


Cloudy Ammonia.—lUnder the above caption the fol- 
lowing formulas have been published : 


1. Ammonia WAtEr..... 1 gallon. 


Cut the yellow soap in shavings and dissolve in soft 
water by heating; add the saltpeter and stir well 
until dissolved ; strain, let settle, skim off all soap 
suds, ete., add the ammonia, and bottle at once. 


2. Methylated spirit................ 1 gallon. 
1 
Stronger ammonia water... 1 m 

5 pints. 


laundries, baths, and general household purposes, add 
1 tablespoonful to 1 gallon of water. 


Water...... 4 gallons. 
Oil rosemary. . 


Dissolve the oils in the spirit and add the water. 
Add 2 ounces fuller’s earth, shake well and strain, 


then— 
2 gallons. 
White curd or soft soap.. .. .....--. 2 ounces. 


—Pharmaceutical Era. 


Fireproofing of Tissues.—At the Berlin exhibition of 
means and contrivances for the prevention of acci- 
dents in industries and otherwise, prizes were awarded 
for the following processes of fireproofing, respectively, 
diminishing the combustibility of tissues, curtain ma- 
terials, and theatrical scenery, viz. : 

1. For light tissues : 8 kil. pure ammonium sulphate, 
215 kil. pure ammonium carbonate, 2 kil. pure ay 
3 kil. borie acid, 2 kil. starch, or 400 grainmes dextrin, 
or 400 grammes gelatine, and 100. kil. water are mixed 
together, heated to 30° C., and the material impreg- 
nated with the mixture, centrifugated and dried, and 
then ironed as usual. One liter of the mixture, costing 
about 3 or 4 cents, is enough to impregnate 15 yards of 
material. 

2. For curtain materials, theatrical decorations, wood, 


bar magnet was constructed } m. (4 feet 10 inches) long furniture : 15 kil. ammonium chloride are mixed with 
and 70 mm. (234 inches) diameter, which was sur- so much floated chalk as to give the mass consistency ; 
rounded by a single winding of wire insulated with it is then heated to 50 -60° C., and the material given 
India rubber, and was magnetized by the current of a One or two coats of it by means of a brush. A kilo- 
small dynamo driven off the portable engine provided gramme of it, costing about 4 to 5 cents, is sufficient to 
for the work of boring. The current was easily regu- cover 5 square yards, 


lated by a simple water resistance, and kept tothe con-| _3. For wood, cordage, straw matting, packing, cloth : 
stant quality of about 30 amperes. The magnet was 
let down unmagnetized ; and, after it had come in con- 
tact with the bottom of the hole, the current was 
switched on to the winding through the rope used for 
letting down the magnet. Un the first day that the 
arrangement was brought into operation, the pieces of 
steel in question were drawn up, sothat boring could 
be continued. The pieces stuck so fast to the end of 
the magnet, capable of lifting 50 kg. (1 ewt.), that they 
could only be released by the application of force. In- 
asmuch as the work of iosing is often interrupted by 
pieces of steel being broken off and becoming tightly 
jainmed in the hole, this method, which constitutes a 
valuable addition to the accessories of boring, will; 
probably be often employed. 


Ata recent meeting of the Vienna Gewerbeverein, 
Prof. Zickler,an Austrian savant,reported on a new kind 
of wireless telegraphy which he has invented. While 
utilizing a light electric phenomenon (first observed 
by Hertz) for the transmission of signs, he employs the 
invisible ultra-violet rays proceeding from a source of | 
light, which rays have the property of setting free 
electric sparks at the receiving station. At the dis- 
patching station the effective rays are produced by the 
powerful are light of a reflector which sends them ouly | 
in the direction of the receiving station, so that the 
possibility of the signs being intercepted in any other 
direction of space is excluded. Another property of 
these rays, viz., their being absorbed by glass, is a 
means of preventing diminution of the cone of visible 
rays on its leaving the reflector. 
closing the mouth of the reflector with glass furnished 
with movable glass plates. 
invisible rays do not leave the reflector till its glass 
front is opened, and they produce in the receiver at the 
second station or terminus, the 
Zickler, lon 


depending on the length of time during which the 
mouth of the reflector was open. Itis easy to transfer 
these signs reproduced by the rays of an electric bell, a 
Morse electromagnet instrument or a telephone. Prof. 
Zickler showed his invention at the meeting, and with 


conjunction with the 8 inch turrets, an inclination of | the help of an electric are lamp he transferred signs to 


nearly 6 degrees was reached. Without bilge keels the 
rolling was practically isochronous within the range 
of experiments. With bilge keels the period for single 


Swing decreased slightly with the amplitude of roll. 
As measured by the radius of gyration, the period with- 
a4, Keels was 7°6, and that with keels 7°83—a difference 


a writing apparatus and to a telephone at the other 
end of the room. He has extended his experiments to 
distances up to kilometers, and he hopes soon by means 


to use this kind of telegrapbhy for distances which will 
enable it to be employed for divers practical purposes. 


of.) little over 8 per cent. 


—Engineering and Mining Journal. 


This is effected by | 


Consequently, the effective 


invention of Prof. | 
r or shorter electric rays corresponding to 
the dots and dashes of the Morse alphabet, their length | jignt be used, or a mixture of the two would answer. 


he possesses for increasing the effectiveness to be able; 


15 kil. ammonium chloride, 6 kil. boric acid, 3 kil. 
borax, are dissolved in 100 kil. water, the material laid 
down in the solution for 15-20 minutes at 100° C., 
squeezed and dried. One liter costs about 5 cents. 

4. For paper, printed or not: 8 kil. ammonium sul- 
phate, 3 kil. boric acid, 2 kil. borax, are dissolved in 
100 kil. water, and the solution applied at 50° C. 


Line Drawings on Photographs.—The Pharmaceutical 
Journal gives the following process for preparing line 
drawings on ordinary silver photographs, from which, 
of course, line ‘‘ process” plates may then be made 
where half-tone illustrations are not desired. Any 
silver print may be used, but the old albumen or 
bromide papers give the best results. The print need 
not be deeply printed or toned ; all that is necessary 
is to obtain a distinct image. The lines of any object 
in the print may now be inked over with a fine draw- 
ing pen, using a waterproof black ink. The drawing 
should be allowed to dry and then the silver image 
bleached out by the following bath : 


Potassium iodide.......  ...... 40 
Potassium cyanide.............. .* 
Distilled water to make. ... ...1,000 * 


A short wash after the image has disappeared will 
leave the line drawing intact. 


Leather Polish.— 


... 8 ounces. 


Wood alcohol, being cheaper than the grain spirit, 


| Dissolve all but the pigment in the alcohol, filter, 
and add the lampblack. Instead of lampblack, zine 
white, ultramarine blue, or other similar coloring may 
be used. This is said to be elastic and unbreakable,— 
Druggists’ Cireular. 


Ked up, 
as 
the Wolf Arra! 
Vor them 
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night 
— Cut the soap in shavings, boil with the oil and water, 
therefore particularly well suited to photographic in- | eo), add the ammonia water, and bottle. For use in 4 | 
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: ; building this ramid, which is located three miles 

south o Caton, kinds of stone were used, limestone 
ALMOosT at the same time that the jubilee of King|and red granite. ‘The limestone was quarried at El 
Albert was being celebrated in the capital of Saxony, | Massarah, forty-five or fifty miles from Gizeh, while 
another event of great importance, the completion of | the red granite was brought from Assouan, near the 
the new main station, was marked with proper ceremo- First Cataract, over five hundred miles. Both of these 
ny. In spite of her enormous foreign connection, the | quarries were located on the River Nile. In the fore- 
railroad station at Dresden was very inferior to those | ground of the illustration, not reproduced here, are to 
of Frankfort-on-the-Main, Hanover, Munich, and Co- | be seen rafts laden with stone blocks, brought from 
logne; but now she possesses one which is a master- the quarries. Upon the sloping embankment blocks 
piece of the modern builders’ art; and, on account of| are being drawn on sledges, perhaps equipped with 
the combination of the terminus and the through sta-| rollers, to the highest point to which the structure 
tion for international traffic, with elevated and sunken | has been built, the inclined plane being gradually 
tracks, might serve as a model for future structures of | wade longer and higher with earth brought from the 
this kind. | pits on the right and left. The highest embankment 
Our engraving shows the great station as seen from | necessary when the workmen reached the top course, 
Bismarckplatz. The three parts stand out clearly. | assuming that a twenty per cent. grade was adopted, 
At the right and left, in great arched halls of glass and | would havebeen seven hundred and fifty yards long, con- 
iron, are the elevated tracks for trains to and from | taining about seven and one-half million eubie yards, if 
Leipsic, Berlin, and Tetschen. Between the north and | the sides of the earth embankment would stand at an 
south halls are the sunken tracks for the Chemnitz- | angle of thirty degrees, which is not at all improbable. 
Reichenbach and Gérlitz lines. On each side of the | Assuming that one laborer could have placed two and 
main building, with its fine dome, is a slender clock | one-half yards (about twenty barrow loads) of earth 
tower. Over the main entrance is a statue of Saxonia|on an average each day on this embankment, 10,000 
protecting Engineering and Machinery. If we enter| men could have built it in twelve months of twenty- 
the reception building, we are astonished at the splen- | five working days each. It is stated that one hundred 
dor of the great space, decorated with paintings and | thousand men were employed for twenty years in the 
ornaments in plaster. We feel that everything is well | whole work ; so that, according to this caleulation, the 
planned, and, in fact, the arrangement of the separate | construction of this embankment would have occupied 


sands, at small cost, to toil and sweat to gratify the 
ambition and perpetuate the fame of kings. 

Proud as we may be of the advances made by ‘is. 
covery and invention in our age, we must not for ret 
that the patient perseverance of the engineers of a ,ti- 
quity, who, by brawn and muscle, and unaided by ine. 
chanism, built wiser than they knew, have been re- 
warded by the preservation of an indelible record of 
their achievements in the material remains of t):-ir 
edifices that have withstood the ravages of centuries, 
Will fate so favor the engineer of the nineteenth con- 
tury, versed in the laws of modern science, and skilled 
in the practice of the mechanic arts ? 


THE ZINC INDUSTRY. 


THE following report has been issued by C. Kirch- 
hoff, agent of the Dnited States Geological Survey, 
During the vear 1898 the production of spelter in the 
United States was as follows: 


PRODUCTION OF SPELTER (SHORT TONS). 


States. 1898. 1897. 1896. 1895. 184, 

Eastern. ......... 8.681 § 7.218 8,139 9.484 7,100 
3,365 2.427 3.697 1,376 
[itinois and Indiana...... 47,108 37,876 36,173 35.732 28.972 
40,1322 33,396 20,750 2,775 25.558 
19,533 18,125 14,001 14,998 11,092 
Totals 115,399 «99,980 81,498 89,686 75,328 


rooms, the ticket and baggage rooms, ete., could not| only a small portion of the total time consumed. 


be more practical. 


are satisfied. The waiting rooms are beautiful, espe 
cially those for first-class passengers. 


The comfort of the traveler is| [ 
eared for so well that the most exacting requirements | chambers of the pyramic 
-| of earth rather than of timber. ) 
Here the eye is| bered that heavy lumber for seaffolding must have| still in progress, being the transfer of some old plants 


It should be remem-! 


It will be observed that the greatest increase in 


The false work to support the walls of the interior! output has taken place in Illinois-Indiana and in 
fs could also have been made’ Kansas. 


An important movement was initiated in 1898, and is 


attracted by the finely executed views, copies of the | been brought over long distances, and that the fram-, and the establishment of new works in the Kansas gas 


drawings of Ludwig Storms, made at the Royal Porce-| ing and erection of any structure of sufficient strength 


\ belt. Robert Lanyon’s Sons Spelter Company first es- 


lain Works, at Meissen. Unfortunately, our limited 
8 will not permit a full deseription of the entire 
structure,—Fiir Alle Welt. 


ANCIENT ENGINEERING. 
By J. ELFRETH WATKINS, C.E., in Cassier’s 
Magazine. 

THE author has received the following communica- 
tion from Dr. William H. Dall, of the United States 
geological survey : 

During a visit to the island of Jersey (Channel Is- 
lands) in 1878, while wandering over the hills, I noticed, 
among many dolmens scattered about, one which 
seemed to have never been finished. The sides stood 
erect, and leading up to them were inclines over which 
such heavy weights as the roofing slabs of the dolmens 
could have been raised to the positions in which we 
find them. It was evident that cords and rollers, with 
a sufficient number of sturdy savages, would have been 
amply sufficient for the purpose in the case before me. 
The thorough manner in which the clay of the inclined 
plane had been consolidated was evident when it was 
considered that the denudation of it by the elements 
during unknown centuries had been insufficient to 
noticeably reduce its level or conceal its evident pur- 
pose. 

The construction of the Egyptian pyramids, for cen- 
turies a matter of wonder, could have been performed 
by similar methods. 

Let us see what labor this method would have in- 
volved in the construction of the pyramid of Gizeh, 


THE NEW MAIN STATION AT DRESDEN. 


to bear heavy weights would have required more skill 
and knowledge than the building of the pyramid itself 
by the method above described. In the great temple 
of Rameses II. is to be found a colossal statue of that 
king, which equals in dimensions and exceeds in weight 
any other Egyptian monolith, being sixty feet high 
and weighing eight hundred and eighty-seven tons 
five and one-half hundredweights. It was made from 
a single block of red granite brought from the quarries 
) at Assouan, one hundred and thirty-five miles distant, 
by the River Nile. At Baalbee, Syria, are to be found 
the ruins of three temples, one of which has been given 
the name of Trilithon, ‘‘ Three-stone temple,” from 
the extraordinary proportions of three of the stone 
blocks found in it, each being over sixty-three feet in 
length, thirteen feet in height, and proportionately 
thick. The stones now rest in a wall over twenty feet 
above the present surface of the ground. 

In the solution of the problem of putting similar 
huge blocks in place at the present day, the utilization 
of inclined planes of earth in the manner just described 
might well be considered by the modern engineer be- 
fore adopting a more complex method. In fact, since 
the various details of this method of construction have 
suggested themselves, the writer has examined photo- 
graphs of many ancient structures, and has yet to find 
one that could not have been constructed to a great 
extent according to the practices just described. Until 
the principles of the true arch were understood, it was 
less difficult to move and erect long blocks of stone by 
| these primitive methods than to place smaller units 
| over the openings of structures designed in aceordance 
| with the types of ancient architecture,*in which the 


the largest of its kind, which is approximately one| arch, with a keystone, was lacking. Especially was 


hundred and fifty yards high and two hundred and|this true in an ‘er 


a*twhen the value of time was not 


tablished « large plant at Lola, and followed it with 
new works at La Harpe. W.& J. Lanyon, at Iola, 
added to the 600 retorts at work in January a like 
number in February, and increased the plant to 1,800 
retorts in November. The works No. 6, at Seammon, 
of the Cherokee-Lanyon Spelter Company, have been 
dismantled, and have been removed to Iola, Kan. 
They are not yet in operation. The Prime Western 
Spelter Company are a new works at Iola, Kan.., 
which commenced to make spelter about February 
1 with 600 retorts, having a capacity of from 450,000 to 
500,000 pounds monthly. This capacity is to be doubled 
in a short time. Another new plant; just started, is 
that of George E. Nicholson, at Iola, Kan. There 
have been fired up 600 retorts, and 600 additional are 
to start about the middle of March. The Edgar Zine 
Company are now building a 1,200-retort plant at 
Cherryvale, Kan., which, it is expected, will be in 
operation in June. 

In Indiana the Fairmount Zine Company began op- 
erations with 300 retorts, having a capacity of 300,000 
to 400,000 pounds per month. It is the intention to 
double the plant in spring. 

Among the older works, the following changes may 
be noted: The Collinsville Zine Company, at Collins- 
ville, Ill., have increased their capacity 50 per cent.: 
the North Chicago plant of the Empire Zine Company 
started another furnace in October, increasing the ca- 
pacity 50 per cent.; the Humphrey Spelter Company 
have made additions which carry the monthly capacity 
up to 500,000 pounds ; the Girard Smelting Company, 
at Girard, Kan., have leased from the Cherokee-Lan- 
yon Spelter pp pod the two plants of the Girard 
Zine Company and the Kansas Zine Mining and Smelt- 


fifty yards square at the base! As is well known, in | considered, and ‘slaves were to be obtained by thou- 


leased the No. 12 plant of the Cherokee-Lanyon Spey 


ing Company ; the Cherokee Smelting Company haxze-. 
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eenp y, at Cherokee, Kan.; the Columbia Zine 

Company ire now operating the Marion, Ind., plants. 
The expe statisties for the whole year 1898 are not 


yet availa’ ¢. For the first 11 months the exports of 
ore and s}eiter were : 

1896, 1897. 1898. 
$20,003 7,262 $188,090 10,254 $291,870 


This ini cates a considerable falling off in 1898. 


APPARATUS FOR CONSUMING SMOKE.—I. 


THE question of the consumption of smoke is far 
from bein: 4 new one, for the inconveniences of the 
jatter hav: made themselves felt ever since the period 
at which |e use of coal became widespread. ‘They 
have been especially grave in industrial cities, and it 
was England that was the first to suffer severely there- 
from. As long ago as the sixteenth century, the atmo- 
sphere of the city of London was greatly defiled by 
eoal smoke. and King Charles II. busied himself with 
the subject of remedying the nuisance, and to this 
effect caused repressive arrangements to be prepared. 
The police authorities of various cities, such as Leeds 
and Manciester, promulgated regulations at different 
times, and, after the local authorities, the government 
took the question in hand, whence the commissions in- 
stituted in 1819, 1848, and 1847, and the act designated 
as the Palmerston, from the name of the minister who 
countersigned it in 1858. New regulations were made 
in 1858, 1866, 1885, and 1891. 

Papin and James Watt, the illustrious engineers, 
occupied themselves with the important problem of 
smoke consumption, and the former devised a system 
of combustion with reversed flame—a mechanical ap- 
paratus that produced the strong current of air neces- 

. Yet, as ingenious as this arrangement was, the 
conversion of the coal into coke and the want of a 
witable aspirator prevented the success of it. 

James Watt’s patent described the following ar- 
rangement : There was no grate, but the coal rested 
apon a surface of bricks. The air, drawn through the 
furnace door, which was provided with a conical aper- 
ture, passed first through the non-ignited coal. The 
combustible gas, mixed with air, had therefore to tra- 
verse either the stratum of ignited coal or pass through 
flues at a high temperature. In practice, there were 
difficulties encountered due to the compactness of the 
eoke that formed. 

Following Papin and Watt, we find among the in- 
ventors of smoke-consuming apparatus the well known 
names of William Thompson (1796), Roberton, of 
Glasgow (1801), and Messrs. Clement and Desormes 
(1802). Later on came the studies of Combes upon the 
vrates and furnaces of Jackes and Tailfer. Later still 
appeared the Marsilly grates and the Dumery ap- 
paratus, which were held in some esteem for a long 
time. 

By the terms of a decree of August 8, 1894, the sum 
of 17,000 franes was set aside for the award of three 
prizes of 10,000, 5,000, and 2,000 franes to the inventors 
of the best smoke-consuming devices presented for 
competition. 

The number of competitors who presented themselves 
was 110, who, from the standpoint of nationality, were 
distributed as follows : French, 76; English, 19; Ger- 
mans, 4; Americans, 3; Austro-Hungarians, 3; Ital- 
ians, 2; Belgian, 1 ; and of unknown nationality, 1. 

The technical commission having the examination of 
these projects in charge was composed of the following 
members : M. Huet, inspeetor-general of bridges and 
roads, president ; M. Brull, former president of the So- 
ciety of Civil Engineers ; M. Hirsch, engineer in chief 
of bridges and roads; M. Humblot, inspector-general! 
of bridges and roads ; M. Lamouroux, member of the 
municipal council; M. Levy, engineer in chief of 
mines, ete.; and M. Meker, inspector of engines of the 
city of Paris. 

After a first examination, the commission retained 
provisionally thirty projects that seemed to merit a 
deeper study and to be worthy of being submitted to 
practical experiments that should permit of ascertain- 
ing what systems best responded to the two conditions 
imposed by the commission, these being (1) that no 
troublesome smoke should be emitted with ordinary 
combustion, and (2) that the apparatus should satisfy 
the economic and industrial requirements of steam 
generators. 

The works selected for the experiments were the 
municipal ones of Quai Javel that serve for raising 
water taken from the Seine. These works embrace a 
battery of three identical generators and two water- 
raising engines. Each boiler ordinarily suffices to sup- 
ply one engine, and, when driven, is capable of sup- 
plying both engines. 

The height of elevation of the water and the rotary 
velocity of the engines are sensibly constant, and these 
were excellent conditions for assuring uniformity in a 
comparison of the results. The presence of three gen- 
erators in the same battery gave valuable facilities. 
The two extreme generators were devoted to the ex- 
periments, and the central one was not fired. While 
the experiments with one system were proceeding with 
one of the extreme boilers (No. 1, for example), the 
boiler at the other end of the battery (No. 3) was being 
used by another competitor, who thus had all the time 
necessary to establish his apparatus without in any 
way interfering with ‘ie operations going on at the 
other extremity of the battery. 

; Herd generators of the Javel works are of the semi- 
ubular type. They consist of a cylindrical body with 
flat ends, 4°5 feet in diameter and 11°5 in length, tra- 
ersed by a bundle of fifty smoke tubes of 3 inches in- 
ternal diameter surmounting two eylindrical water 
Spaces connected by upright tubes. 
total heating surface is 730 square feet, the 
~ — volume 279 cubic feet, and the register 98 pounds 
€ square inch. 
ain fuel seleete’ ‘or che experiments was Anzin 
quette of ordinar, «lity, which is passably smoky 
and of sensibly constant comnposition. 
and of tie Soke Intensity.—This delicate 
part of the experiments was performed 
ao observation. The indirect processes that 
ima ,0t, despite their apparent pre- 
m © the commission proper for furnishing in 
aay, the penear the most essential datum, that is to 
» “De degree of pollution of the atmosphere sur- 


Fig. 1.—THE DONNELY APPARATUS 


rounding the top of the chimney. But the direct pro- 
eess, which consisted in a simple estimation, at sight, 
of the volume and density of the smoke emitted, needed 
to be precise and verifiable. To this effect, two sta- 
tions for observation were selected. These were at 
about 1,000 feet from the chimney and at the level of 
the furnace top—one at the north and the other at the 


ployed for assuring the accuracy of the observations, 
it will suffice to mention the graphic inscription by 
mechanical means upon cross section paper moved by 
elockwork. The graphic daily planimetered and a 
division by the time elapsed gave the mean intensity 
of the smoke during the time of the experiment. It is 
remarkable that the results furnished by the two ob- 


Fie. 2.—THE PROCTOR APPARATUS. 


south—so that for all the winds prevailing the smoke 
produced had a direction nearly at right angles with 
the sight, and spread out for observation in its whole 
extent. 


servers operating isolatedly closely agreed. In addi- 
tion to such control, the fuel burned was weighed, and 
the hour of each charging, as well as the number 


These stations were the windows of rooms/|of shovelfuls of which the charge was composed, was 


situated in the upper story of two houses—one on Rue | noted. 


Saint Charles and the other on Avenue de Versailles. 


The quantity of water vaporized also was measured, 


Without entering into the details of the processes em-|and the manometric pressure was taken every five 


Fie. 3.—THE HAWLEY APPARATUS. 
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minutes. Such pressure, besides, was furnished in a|tallic smell observed when dilute nitric aeid is rabbed 
continuous manner by a Richards registering appara-|on certain metals, though the chemical action is very 
tus. marked with some. But mere breathing on certain 

Results of the Experiments.—No first prize was | metals, even when they have been rendered practically 
awarded, The second was divided between apparatus | odorless by cleaning, produces a very distinet sinell, as 
4 and 85, each of which obtained 5,000 franes. Ap-|also does touching them with the tongue. These 
paratus No, 24 was that of Mr. Donnely, and No. 85|smells have hitherto been (attributed to the metals 
that of Mr. James Proctor. The Hawley smoke-con- | themselves, but Prof. Ayrton looks for their source in 
suming furnace, presented by Mr. C. Kiandi, and|the evolution of hydrogen which carries with it im- 
classed as No. 19, took the third prize (2,000 franes). | purities, hydrocarbons, especially paraffin, and ‘‘it is 
Honorable mention was awarded to Messrs. Dulac, | probable that no metallic particles, even in the form 
Hinstin and Orvis, whose systems bore the tiki vapor, reach the nose or even leave the metal. 


numbers of 26, 47, and 74, While smells usually appear to be diffused with great 

We shall now pass rapidly in review such interesting | velocity, experiments prove that when the space 
apparetus as attracted the attention of manufacturers | through which they have to pass is free from draughts 
and municipalities, | their progress is very slow, and it would therefore ap- 

The Donnely Apparatus.—As shown in Fig. 1, this | pear that the passage of a smell is far more due to the 
apparatus consists of a grate in the form of arectangu- | actual motion of the air containing it than to the dif- 
lar box in which the fuel is placed, and which is con- | fusion of the odoriferous substance through the air.” 
nected with the flues through a combustion chamber | The power of a swell to cling to a substance does not 
of fire bricks. The sides of the box are of openwork | appear to depend on its intensity or on the ease with 
and composed of tubes through which water cireulates. | which it travels through a closed space. Experiments 
The air enters through the front side and traverses the | to determine whether smells could pass through glass 
incandescent coal, and the flames, after surmounting | by transpiration either revealed flaws in the glass or 
the rear wall, distribute themselves through the com- | ended in the breaking of the very thin bulbs and gave 
bustion chamber. The rear and side walls are formed |no answer.—December Appleton's Popular Science 
of vertical tabes that connect at the top and bottom | Monthly, New York. 
with horizontal collectors. The front face consists of 
widely spaced horizontal tubes, the intervals between > 
which ae filled in with small movable bars, with the SOUND AND THE ATOMIC CONSTITUTION 
exception of the upper interval, which remains open OF GASES. 
and forms a mouth for the charging. These tubes are To the Editor of the SctENTIFIC AMERICAN : 
mounted in series, that is to say, they form a sort of} [py an article entitled “ Companions of Argon,” in the 
continuous spiral connecting through its extremities SCIENTIFIC AMERICAN SUPPLEMENT of December 3 
with the two collectors. The fuel, introduced through | jg98 ‘occurs a reference to a method of finding the 
the mouth, gradually descends in measure as the com: | number of atoms in the molecule of a gas based upon a 
bustion proceeds and becomes converted intocoke. The | gerermination of the wave length of sound in this gas 
ashes accumulate at the bottom and are removed from as compared with the wave length in air. To the non- 
time to time through the interval existing between the | technical reader the possibility of the relationship in- 
sill of the grate and the horizontal tube of the bottom, dicated seems remote, and a few words of explanation 
and which is not provided with movable bars. The! may not be amiss 
products of distillation disengaged at the top of the The formula for the velocity of sound ina gas is 
grate and the hot gases that have traversed the coke : : 
at the bottom afterward become mixed in the com- gp 
bustion chamber V=wn - 

The access of the air is regulated, concurrently with r 
the register, by latticed mouths formed in the iron 
plate doors in front of the furnace. The upper col- 
lector is connected by a short tube with the head of 
the water space to the right of the boiler and sends 
into it the steam disengaged in all the tubes that form 
the grate. The return is effected through an oblique 
conduit that connects the water space at the left of the 
boiler with the lower collector. 

Practically et it may be said that this ap- 
paratus showed itself to be completely and absolutely 
fumivorous. 

Yet the report of the technical commission makes a 
few reservations. It asks how in ordinary service 


where r is the density and p the pressure of the gas, g 
the ratio of the specifie heat at constant pressure to 
the specific heat at constant volume, and w and n re- 
spectively the wave length and frequency of a given 
tone. The proof of the formula may be found in any 
mathematical work on sound. 

Now, it is known as an experimental fact that the 
specific heat of a gas at constant pressure is greater than 
the specific heat at constant volume. This is a result 
to be expected, since in the first case external work is 
done in addition to the increase of internal energy, 
common to both cases, due to the rise of temperature. 
these tubes of water exposed to an immediate contact | The ratio of these two quantities for a monatomic gas 
with the ineandescent fuel and most active flames will | 4 been found, both experimentally and by calcula- 
behave. | tion, to be 1°66, while for air and the common diatomic 

The management of the apparatus must be intrusted | gases it is found to be only about 1-4. The difference 
to skillful and conscientious persons to render it free between the two is supposed to be due to work done 
from accidents. | inside the diatomic molecule. : 

The Proctor Apparatus.—This apparatus is a me-| 5&ppose now it is desired to ascertain the number of 
chanical feeder, with an arrangement for the auto- | toms in the molecule of a new gas after having found, 
matic cleaning of the grate (Fig. 2). The coal, thrown | &Xperimentally, its density and the wave length of a 
into the hopper, A, is pushed forward by two slides, B, particular tone. For any two gases, as, for instance, 
which have a horizontal alternating motion that is | #T and the gas in question, assuming the same pitch of 
communicated to them by the eccentric, C. The grate, | and t write the pro- 
which slopes toward the rear, consists of bars that are | portion w’: w,’:: g/r: g:/r, from which 


successively fixed and movable. To the movable bars w)? gry 
is given, through levers, A, a rising and horizontal = 
motion under the action of an eecentric, D. At each w'r 


oscillation, the coal lying upon the grate is moved | 
slightly toward the rear, and finally fails, in the state 
of cinders and ashes, into the pit, #, where the com- 
bustion terminates. 

In this system the smoke consumption was nearly 
compiete in the experiments at Javel. The apparatus 
is simple and plain, and takes up but little space, but 
is quite costly as regards installation. 

The Hawley Apparatus.—This apparatus consists of 
two superposed grates.. The upper one of these, the 
bars of which are water tubes, receives the charge of | 
tuel directly, and the flames traverse it in descending 
(Fig. 3). The lower grate receives the fuel that falls | GERMANY'S ASSISTANCE IN FURTHERING 
through the upper one and finishes the combustion | TRADE 
of it. 

The air enters both above the top grate and beneath | THE great interest in Asiatic commerce which other 
the lower one. The flames mingle in the space be-| nations as well as the United States are now feeling 
tween the two grates and afterward enter a combus- | is illustrated in a recent subsidy agreement made by 
tion chamber and thence escape into the flues. In| the German government by which it proposes to pay 
this apparatus, which is of American origin, and which | more than a million dollars a year for a fifteen-year 
is certainly interesting, the combustion proceeds with |term for the establishment of steamship lines to ply 
reversal of the flames. The bars are hollow, with a)| between its ports and those of Japan, China and Aus- 
cireulation of water therein, The smoke consumption | tralasia and certain ports of Oceanica. That the Ger- 
is far from being complete, but the utilization of the | man government and those of its citizens participating 
fuel is very satisfactory. in its commerce should feel a special interest in the 

The apparatus is delicate and must be intrusted only | trade of the Orient is not surprising in view of the fact 
to skilled hands, if it is desired that safety shall be | that its exports to that part of the world have quad- 
assured. In addition, the construction of it is costly. | rupled during the past decade. 

The application to a boiler provided in front with an| A copy of the contract between the German govern- 
ordinary furnace requires a complete transformation of | ment and the Lloyd steamship line for the establish- 
the fore part of the hearth. ment and maintenance of postal and commercial com- 

The three other apparatus that received awards will| munication between Germany and Eastern Asia and 
be described in a succeeding article. Australasia has reached the Treasury Bureau of Statis- 

For the above particulars and the engravings we are | tics. It shows that the Lloyd Company agrees to 
indebted to La Nature. inaintain for a space of fifteen years steamship lines 

P svar way of a gian or Dutch ort through Genoa, 
THE PHYSICS OF SMELL. Naples, Port Said, Suez, pw im a Singapore, 

THE principal subject of Prof. W. E. Ayrton’s vice- and Hong-Kong to Shanghai, China, and back by the 
presidential address on physics at the British Associa-|same route; a second main line through the same 
tion was the physics of smell, which was presented as, ports to Yokohama, Japan; also a main line through 
a subject that had been but little studied. In testing|the same ports to Adelaide, Melbourne and Sydney, 
the generally accepted idea that metals have smell,| Australia; also branch lines from Hong-Kong to 
based on the fact that a smell is perceived with most | Shanghai and from Singapore toGerman New Guinea 
of the commercial metals when handled, the author | and other ports in Oceanica. 
had observed that when these metals were cleaned or| Four steamers are, under this contract, to be built 
made outwardly pure the smell disappeared. Yet it is| for the Chinese and Japanese service, to be of not less 
shown that these metals acquire smells, when they are | than 6,000 tons and equal to those of foreign uations in 
handled or abraded by friction, which are characteristic | every respect, their plans to be approved by the 
and serve to distinguish them. This may be ascribed | Admiralty, and to be running respectively by October 
to chemical action, but not all chemical action in| 1, 1899, January 1, September 1, and November 1, 1900. 
which metals may take part produces smell ; for, when | The steamers to be constructed for the Australian line 
they are rubbed with soda or with sugar, no smell but| are to be not less than 5,300 tons, and also equal to 


The value of g from this will determine, as indicated 
above, whether the gas is monatomic or diatomic. 

The solution of the particular case in the article re- 
ferred to depends upon the following data : density of 
new gas 19°87, wave length in the gas 31°68, wave length 
|in air 34°18, density of air 14°43, and ratio of specific 
| heats for air 1°408. By substitution of these values in 
| the above equation there results g, = 1°66, which shows 
that the gas is monatomic. C. M. BROOMALL. 

Media, Pa., January 14, 1899. 


the approval of the Admiralty. All the ships cre tobe 
built in German yards and German materia! is to hy 
used as far as possible, all Admiralty requireients to 
be carried out in them, putting them into con ition in 
which they can readily be utilized for war ) UPPOses 
when necessary. The agreement provides (hat j, 
cases of mobilizing the fleet the Chancellor can pyp. 
chase the vessels on full payment of their valu-, oreay 
hire them. The terms of the contract also provide 
that only German coal is to be taken on boar: at Ger. 
man, Belgian, or Dutch ports of call, excep by the 
special assent of the Imperial Chancellor ; that in cases 
of German and foreign goods being simult: neously 
offered for ———— the German goods are, i! neees. 
sary, to have the preference, and that the Chancellor 
may prohibit the importation by German, Belyian, op 
Duten ports of such agricultural products as tay 
pete with those of German agriculture. 

The agreement = that the German voverp. 
ment shall pay to the Lloyd Company 5,590,000 marks 
year, payable monthly. (Value of mark 23's cents) 

his contract extends from April, 1899, for a termof 
fifteen years; the regular plan of sailing on the 
Japanese line must begin at latest in Apri!, 1899. It js 
also announced that a Bremen firm intends to estab. 
lish, with steamers now being built for that purpose, a 
steamship line on the Yangtse Kiang in China, to ply 
between Shanghai and Hankow. By the aid of these 
lines, which will connect with the subsidized lines 
running from Hamburg to Shanghai, German dealers 
and German interests will be in direct communication 
not only with Shanghai, which has two-thirds of the 
import trade of China, but also with Hankow, one of 
the most important commercial cities of China, having 
a population of about 1,000,000. It is now being con- 
nected with Peking by railroad. Hankow is probably 
the most important of the distributing centers of in- 
terior China, being splendidly situated in the very 
heart of the country, surrounded by a network of 
rivers and lakes, and reached by the largest ocean 
steamers, and when to this is added the railway system 
now under construction, its importance as a distributing 
point for interior China is very great. 

Germany's exports to the Asiatic countries have in. 
creased very rapidly during the past deeade. Her ex- 
ports to China in 1887 amounted to 14,309,000 marks in 
value, and in 1896 to 45,266,000. To Japan the 1887 ex. 
were 6,398,000 mnarks, and those of 1896, 35,611,000, 

o British East Indies they were in 1887, 7,230,000, and 
in 1896, 49,179,000 marks. To Dutch East Indies and 
the Philippines they were in 1887, 5,849,000, and in 
1896, 16,943,000. To Australia they were in 1887, 7,470,- 
000 ; in 1896, 29,247,000 marks. 


(Continued from SuprLemENt, No. 1207, page 19357.] 
TUBERCULOSIS IN ANIMALS.* 
By W. HUNTING. 


VOLUNTARY EFFORT PLUS INSPECTION OF MEAT 
AND MILK. 


THOSE who would rely upon voluntary effort for the 
control of tuberculosis in animals overlook the danger 
to human beings, and treat with too little gravity the 
constant infection of man which results from disease 
in cattle. This danger received recognition when, in 
1896, a Royal Commission was appointed ** to inquire 
what legislative procedures are advisable, and would 
be desirable, for controlling the danger to man through 
the ,use as food of the meat and milk of tuberculous 
animals.” This commission issued a report in 1898 
which recommended : 


(1) That local authorities should have powers given 
them to erect public slaughter houses, and pro- 
vide for the inspection of meat. 

(2) That the Local Government Board be empowered 
to issue instructions prescribing the degrees of 
infection which cause a carcass to be seized in 
whole or in part. 

(3) That notification by the owner of every disease 
of the udder of cows should be made compul- 


sory. 

(4) That milk should be analyzed and tested. 

(5) That cowsheds should be kept in proper sanitary 
condition. 

(6) That the Board of Agriculture should assist stock 
owners to detect disease in their animals by the 
offer of a gratuitous tuberculin test, under condi- 
tions that compel separation and isolation of all 
diseased animals. 


These authoritative recommendations area very great 
advance upon mere voluntary efforts. The regulations 
applying to butchers and cowkeepers are stringent, e& 
pecially the one requiring notification of all udder 
diseases. Even the gratuitous tuberculin test is made 
subject to conditions of separation and isolation equal 
to any similar regulations now applied to other diseases 
under the Animals Diseases Act. 

It will be noticed that the commission was limited by 
its instructions to the question of protecting human 
beings from the danger of tuberculosis in animals. It, 
therefore, made no suggestions for the control of the 
disease in cattle except such as would indirectly follow 
voluntary efforts on the part of stock owners, and the 
conditional use of tubereulin by the Board of Agricul- 
ture. The fact is the commission could do no wore, 
and their report is to be looked upon as the irreducible 
minimum of necessary legislation for saving lhuman 
life. I shall try to show that their instructions 50 
limited their view of the subject as to render it insufli- 
cient for any useful legislation, and that what they de- 
sire to attain can be more easily and certainly arrived 
at by a different course—by a course that will not 
only protect man, but will also assist the agriculturist. 
and do justice to the cowkeeper and butcher. ‘The re 
port of the commission certainly did good by directing 
public attention to the subject, but its suggestion for 
cowpulsory interference without payment of compen- 
sation has alienated many of the interests concerned. 
By a majority of one the commission decided against 
payment of compensation to the butchers for seizure 
of tuberculous carcasses. hus, by one mau’s vote, 
the meat trade has been made to take a position of 


opposition to pro legislation, and the agricul 
turist has no-compensation verdict as 


that of soda or of sugar is perceived ; nor is the me-} those of foreign nations in every respect and subject to 


* Journal of the Society of Arts, London, 
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authoritative hint of what he may expect should he 
asset to any administrative action. 


LEGISLATIVE CONTROL. 


To now what authoritative opinion on tuberculosis 
vals is, we must read with the report of the 1898 
eoussion the recommendations of a Departmental 
Comittee which took evidence in 1888 on the ques- 
tion »f measures required to control the disease in ani- 
mals. It reported: That in order to insure the grad- 
ua! e\tirpation of tuberculosis, we are of opinion that 
it should be ineluded in the Contagious Diseases (Ani- 
mal») Act for the purposes of : 

(1) Slaughter of diseased animals. 

(2) Payment of compensation for slaughter. 

(3) Seizure of diseased animals in fairs and markets, 

or during transit. 

Reading these recommendations in conjunction with 
those of the recent Royal Commission, we obtain guid- 
ance as to the necessary measures for the protection of 
wan and animals. The two objects are not separable. 
The control of tuberculosis in animals and in man is 
one subject, and unless the double object be kept in 
view. administrative measures will be partially applied, 
insuflicient, and unsuccessful. 

| aim supported in this contention by the report of 


at 


the Royal Commission, which clearly recognized the | 


insufficiency of its reeommendations, and says: All 


tinguishable tubercular disease in cattle? No disease 
has ever been scheduled in the Animals Diseases Act 
without compulsory notification being the very first 
regulation enforced. Curiously enough the Depart- 
mental Committee of 1888 declined to recommend com- 
pulsory notification. The reason they gave for this 
omission was, ‘* That the disease might exist and yet 
show no signs of its presence.” The difficulty of diag- 
nosis existed in 1888, but tuberculin has now rendered 
it ible to diagnose every case. The reason which 
veled the committee no longer exists, and we may infer 
there is no other objection to compulsory notification. 
But even in 1888 the recommendation of the commit- 
tee was inconsistent with the course adopted with other 
contagious diseases. Hundreds of cases of pleuro-pneu- 
monia in cattle and of glanders in horses then existed 
with no sign of their presence. Those two diseases re- 
quired compulsery notification by the owner, under 
pain of fine or imprisonment for neglect ; but of course 
no man was ever punished for not notifying a case he 
could not detect. No one now proposes to ask owners 
of stock to do impossibilities and no one proposes to 
seize or slaughter those cases which can only be detec- 
ted by the aid of tuberculin. What is necessary is the 
notification of clearly diseased animals in cow-sheds or 
wherever they exist. 

Inspection of Meat, Milk,and Cow-sheds. —The danger 
from meat is not so urgent as that from milk. If local 


precautions against the communication of tubercular | authorities put in force all the powers they possess, 


disease to human beings (from the consumption of 
meat or milk of diseased animals) must be regarded as 
temporary and uncertain palliatives, so long as no at- 
tempt is made toreduce the disease among the animals 
themselves.” This sentence is the keynote to useful 
legislation. To protect man ——. a contagious dis- 
ease of animals, the logical plan is to control infec- 
tion at its souree—‘*to reduce the disease among the 
animals themselves.” A good illustration of how this 
can be done is afforded by the success which has at- 
tended Mr. Walter Long’s well sustained effort against 
rabies in dogs—with the consequent disappearance of 
hydrophobia in man. 

To protect human life against tuberculous meat and 
milk it is not sufficient to .wait until disease has so 
nearly reached its goal as when it is in the hands of 
butchers and cowkeepers. Safety requires that the 
first effort should be to prevent it ever arriving so near 
the human stomach. 

Scheduling Tuberculosis in the Animals Diseases 
Act.—The first step in providing for legislative control 
of a disease in animals is to schedule it. When sched- 
uled it becomes *‘ a disease” under the act, and further 
provisions may be added. That tuberculosis should 
be scheduled is the opinion of the whole veterinary 
profession. It was recommended by the Departmental 
Committee 11 years ago. This step need not be ac- 
companied by any further regulations to do inestima- 
ble good. At present the regulation of cow-sheds 
depends chiefly upon the cow-sheds’ and dairies’ 
order, one clause of which refers to the ‘* Existence 
of disease among cattle,” and provides that “if at 
any time disease exists among the cattle in a dairy or 
cow-shed, ; . . the milk of a diseased cow therein 
shail not be used for humau food.” This would seem 
to afford all the protection necessary against tu bercu- 
losis. But the clause is a useless one, because the Act 
does not define tuberculosis as ‘‘a disease.” Two or 


three,other affections of cows which are not transmissi- | 


ble or dangerous to man are “ diseases,” and the milk 
from such animals must not be sold. The greatest 
danger to milk from animal disease is tuberculosis, but 
this is untouched by the cow-sheds’ and milk-shops’ 
order. If the Board of Agriculture were to schedule 
tuberculosis under the Animals Diseases Act, no di- 
seased cow could remain in a shed supplying milk for 
human consumption. Here is the means for the pro- 
tection of man ready at hand—a stroke of the pen 
could bring it into action—but the Board of Agricul- 
ture make no move, while 70,000 deaths from tubercu- 
losis are registered annually. Such fatuous indiffer- 
ence is inexplicable. If tuberculosis were scheduled 
under the Animals Diseases Act, nothing more would 
be required to enable the medical officer of health 
to guard human beings against a tubercle-polluted milk 
supply. 

This first step could be made without imposing on 


very little harm from tuberculosis in animals would 
result from meat. The worst meat is now smuggled 
into shops, evasion of inspection is deliberately carried 
out, and no respectable butcher has anything to do 
with it. The most effective method of protecting the 
public against such meat is not by expensive abattoirs 
and an army of inspectors, but by making it worth the 
while of the owner of stock not to sell diseased animals, 
but to report their existence to the authorities, who 
would then seize and compensate. Another method of 
protecting the public is to enable the butcher to pro- 
tect himself from loss by giving him a claim on the 
man who sold him a diseased animal. So far as tuber- 
culosis goes, the whole danger of infected meat would 
be better controlled by scheduling the disease in the 
Animals Diseases Act than by any other course. 

As to milk, the Royal Comuaission proposed inspect- 
ing and testing. Every precaution and every check 
would be placed on tuberculous milk by the action of 
| the cow-sheds’ and dairies’ order provided its regu- 
| lations were made potential by the inclusion of tuber- 
| culosis in the Animals Diseases Act. 

The inspection of cow-sheds is now undertaken b 
sanitary officers and medical officers of health. All 
that the Royal Commission require further is the in- 
spection of the cows by veterinary surgeons. This 
|also would be effected if tuberculosis were scheduled. 

The ,inspection suggested by the Royal Commission is 
| of course useless unless provision be made for seizing 
| and removing diseased cows. 
| Slaughter of Diseased Animals.—The Royal Coimn- 
} mission said nothing of the seizure and slaughter of 
diseased animals, but those measures are implied by 
their recommendations for inspection of milk, and for 
notification of udder diseases. It is evident that the 
discovery of diseased animals would be useless unless 
they were removed. To compel a dairyman to kill 
diseased{cattle at his own cost, by stopping his business 
until he did so, would be an indirect meanness without 
precedent. I conclude the Royal Commission would 
wish local authorities to have power to remove 
and slaughter all dangerous animals in cow-sheds. 
The Departmental Committee unanimously advised 
slaughter of diseased animals and payment of com- 
pensation. Here again we see that if the Board of 
Agriculture would schedule tuberculosis, and deal with 
it as they have dealt with other contagious diseases, 
they would only be adopting what the Royal Com- 
— and the Departmental Committee both recom- 
mend. 

Compensation for Slaughter.—It is hardly necessary 
to offer any argument in favor of paying compensation 
toan owner for the seizure of his property for the 
good. For more than thirty years the precedent 

1as Obtained of paying compensation for the slaughter 
|of animals under the Animals Diseases Act. That a 
|new departure should be made in the case of tuber- 


agriculturists the slightest restraint without interfer- | culosis requires some reasons stronger than have yet 
ing in the smallest degree with healthy stock or with | been formulated. The owners of animals have been 
any diseased ,animal outside of a cow-shed. (Great as| taught by previous experience to look to government 
would be the good attained by merely making tubercu-| for assistance as well as for measures of confiscation. 
losis ‘‘a disease” under the Animals Diseases Act, 1| Authorities have found it easier, more effective, and 
should not propose to limit the action of the Board of | less expensive, to pay the owner for his co-operation 
Agriculture to this one essential step. There are regu-|in notifying disease and isolating infectious animals 
lations which must be enforced for the protection of|than to refuse compensation while trusting to con- 


animals as well as for man. 

Notification of Udder Disease in Cows.—One of the 
recommendations of the Royal Commission is that 
compulsory notification by the owner of all udder di- 
sease in milk cows should be enforced. This is very 
necessary, because official inspectors cannot attend 
every day, and udder infection must be detected in the 
initial stage. The disease develops rapidly and re- 
quires attention at the earliest moment if contamination 
of milk is to be prevented. The owner and his serv- 
ants have daily opportunity to detect anything amiss, 
aud they therefore may well be required to notify the 
danger immediately it is discovered. As I have said 
before, the Royal Commission cut down their recom- 
mendations to the irreducible minimum. Had they 
not done so, they would never have insisted upon the 
notification of udder disease, while leaving unnoticed 
generalized tuberculosis, which may not affect the ud- 
der, but which implicates every other part of the body. 
Cows suffering from generalized tuberculosis are quite 
as common in eow-sheds as those affected with tuber- 
culous udders. From them there is a constant escape 
ot tuberele bacilli in the exereta and in the sputum. 
he front of the stall in which su h cows stand is plas- 
tered with half masticated food, mucus, and sputum, 
while the tail and udder of the animal are fouled by 
the bacillus-laden excreta. Even for human safety, 
seneralized cases of tuberculosis in cow-sheds should 
with udder disease for notification. When 


-We take'a wider view and grant that some control of 

among animals themselves should betenforced, 

ection arises why disease should be notified in 

© $63.4 not in oxen? If compulsory notification of 

vf fn one gland and one animal is advisable, why 

~,end the requirement to include all clearly dis- 
; 


stant inspection and compulsion for the detection and 
control of disease. Liberal compensation has been 
found by the. Privy Council and by the Board of 
Agriculture a necessary and expedient corollary of the 
| cowpulsory slaughter of animals. Compensation is of 
eourse only partial, and the owner of stock is always 
a heavy loser, even when he receives the most liberal 
compensation. 

Seizure of Diseased Aniwals.---This was advised by 
the Departmental Committee whenever animals were 
in such a position as to be likely to spread disease to 
| durin animals, as at fairs and markets, or on roads or 


during transit. The Royal Commission would only 
advise seizure where danger to man existed. If we are 
to avoid limiting preventive efforts to what the com- 
mission called temporary and uncertain palliatives,” 
seizure of all diseased animals likely to injure man or 
spread disease should be adopted. Power to seize 
animals away from home presupposes some regulations 
against movement of diseased cattle, and such regu- 
lations have always formed part of any scheme for the 
suppression of scheduled diseases. 

Use of Tuberculin.—I accept as most valuable the 
recommendation of the Royal Commission that the 
Board of Agriculture should supply to any stock-owner 
who desired it a gratuitous testing of his stock. As 
the acceptance of the test is purely a voluntary act, 
the stock-owner cannot object to conditions that he 
shall separate all the diseased from the healthy and 
not sell those which are infected except for slaughter. 
These conditions, though fair, are likely to be so trouble- 
some to many stock-owners that I fear little request 
for the tuberculin test would follow its establishment 
by the Board of Agriculture. Cow-keepers would be 
well advised to accept it if the opportunity occurs, 


still more willingly should breeders hold out their hands 
for it. The voluntary use of tuberculin, whether the 
test be applied by authorities or by private veterinary 
surgeons, puts the owner in a position of command 
over the disease. He learns which animals are diseased 
and is able to separate them from the healthy stock 
and so prevent further spread of the plague. 

The compulsory use of tuberculin should be pro- 
vided for in some cases if the recommendations of the 
Royal Commission or of the Departmental Committee 
are given practical effect. The cases I refer to are 
those where the inspector is doubtful as to his diag- 
nosis. These doubtful cases have always been a source 
of trouble, and half the quarrels of stock-owners and 
the officials carrying out the provisions of the Animals 
Diseases Act are traceable to disputed diagnosis with 
consequent delay in action and increase of trouble and 
cost. Tuberculin would assist to a cerrect diagnosis 
in a few hours. Udder diseases are many, and to 
differentiate every case of tubercular disease from 
induration due to non-specific causes is impossible. 
Tuberculin produces a local reaction in all affected 
organs, and so renders diagnosis of tubercular udder 
disease certain. 

The various measures I have now discussed have all 
been recommended either by the Royal Commission as 
necessary to protect man from danger, or by the 
| Departmental Committee to control disease among 
|stock. The government has ordered two select bodies 
| to take the best evidence they could obtain and then 
to report what they considered necessary for the con- 
| trol of tubereulosis in animals. These authoritative 
bodies have reported, and from their published recom- 
mendations we may safely compile a complete scheme. 
It would be as follows : 

Tuberculosis to be scheduled in the Animals Dis- 
eases Act. 

Compulsory notification to be enforced. 

Inspection of meat, milk, and cow-sheds to be car- 
ried out. 

Movement of diseased animais to be regulated. 

Slaughter of visibly diseased animals to be enforced. 

Compensation to be paid to owner for slaughter. 

Seizure of diseased animals in markets or during 
transit. 

Power to use tuberculin in doubtful cases to be given 
| to authorities. 

Offer of gratuitous tuberculin test to all stock own- 
ers, subject to isolation of all infected animals. 

Our administrators know perfectly well what their 
trusted advisers have said, and what ought to be done. 
The loss from tuberculosis is 70,000 persons and 40,000 
cattle every year. Is this not sufficiently serious to de- 
mand action? It would be absurd to suppose there 
Was any doubt. Legislation is inevitable, and it must 
follow the lines sketched by the authorities I have 
quoted. The hesitation of government to adopt legis- 
lative interference is due simply to fear of movement 
until the public, or a majority, are convinced of the 
necessity. The public are being rapidly educated. 
The trade interests most directly concerned will do well 
not to assume indifference, but to take an active part 
in promoting the public weal, at the same time that 
they defend themselves against any injustice. 

There is one question that all sensible men endeavor 
to answer, before commencing any scheme, viz., what 
will it cost ? The control of tuberculosis among animals 
is not a small matter, and no scheme of legislation with 
this object has the slightest chance of adoption by a 
government department until the heads are satisfied of 
a probability of success, commensurate with the cost. 

The State of Massachusetts, and the kingdom of 
Belgium, have shown by failure the impossibility of 
stamping out the disease by such radical measures as 
have been successful with some other animal plagues. 
If we accept the estimate that 20 per cent. of 4,500,000 
of cattle are infected, and then assert that all these 
animals must be slaughtered and partially paid for, we 
enter on an undertaking that neither the owner of 
stock nor the taxpayer would approve. There is no 
necessity for such slaughter. The majority 
| of infected cattle are not infective to others—they are 
: neither dangerous to man nor other animals, and their 
| slaughter would be a wicked waste. Only the visibly 
| affected are dangerous, and their number does not ex- 
ceed 40,000. This estimate would include every animal 
whose carcass is wholly unfit for human food, and 
every cow whose wilk is unfit for consumption. The 
slaughter of these would be a loss to the owners, but it 
would be a public benefit, and it is expedient and just 
that the public should share the loss. 

I suggest that local authorities should pay as com- 
pensation £2 per head for all compulsorily slaugh- 
tered, of a value not exceeding £8 ; and a sum equal to 
one-fourth the market value of all others seized—but 
no animal should be valued at over £24. Any salvage 
on carcasses, minus the cost of removal and slaughter, 
should be repaid to the owner. 

The payment of £2 as compensation for wiserable 
animals that are a danger to man or to other stock may 
seem an illogical proceeding, but unless some such in- 
ducement is offered, many of them would be sold tothe 
lowest class of butcher and find their way into human 
food. A payment of £2 per head would make it worth 
the while of the owner not to evade reporting to the 
authorities, and so the existence of disease would be- 
come Known with greater expedition. Infected pre- 
et once recognized could be supervised in such a 


way as to assist the owner and protect the public. 

he difficulty of doing justice to the butcher might 
be met in another way. In any Act of Parliament 
dealing with the subject a clause might be inserted en- 
forcing a warranty by the vender of freedom from 
tuberculosis, whenever a butcher bought cattle and dis- 
tinetly stated he was buying for the purpose of 
slaughter for human consumption. Such a clause 
would take from the butcher any claim for compensa- 
tion, would protect the public by eliminating any 
reason for hiding disease, and would lay the burden 
upon his seller who is able to protect himself by testing 
the stock before going to market. This compulsory 
warranty wolld be limited to a period of eight or ten 
days. 

he Royal Commission used as an argument against 
the payment of compensation the evidence given it 
that butchers very seldom had much loss, and that the 
few cases occurring might easily be met by mutual in- 
surance. If the argument has any basis, the fact may 
be used to show how slight the burden of my proposed 
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warranty would be on stock venders. The breeders 
and feeders are certainly more to blame for disease and 
its non-detection than butchers; they should, there- 
fore, be held more responsible. By eliminating the 
butcher's claim for compensation measures of control 
are simplified, because we then may deal with all stock 
and all claims under the Animals Diseases Act, which 
would provide assistance to the owners of stock and 
compensation for all notified disease. 

Compensation at the rate of £2 for all animals below 
the value of £8 and compensation at a higher rate on 
all over that value would probably reach a cost of 
£100,000 in the first year and a constantly decreasing 
sum every year afterward until no disease existed. This 
is less than is now paid every year for the attempts to 
stamp out swine fever. 

For this payment, what should we receive? A 
guarantee against human infection from animals, anda 
gradual but rapid suppression of disease among stock. 

I have now laid before you arguments in favor of 
legislative action. I have shown what danger and loss 
the disease causes. I have offered an estimate of the 
probable cost of proper control. 

I hope I have been able to prove that voluntary 
effort is insufficient, and that the protection of human 
life will be most effectively undertaken by measures 
which apply to all animals, and not to those only 
whieh are in the hands of butehers and cowkeepers. 
The cheapest and best method is the one which is ef- 
fective ; the most costly is that which the Royal Com- 
mission well described as ‘‘temporary and uncertain 
palliatives.”—Journal of the Society of Arts. 


INSTRUMENTS FOR MEASURING SMALL 
TORSIONAL STRAINS.* 


By E. G. Cokgr, B.A., B.Se. 


THE advances made within recent years in the scien- 
tifle testing of engineering materials have caused great 
attention to be paid to the design of instruments for 
measuring small strains. By far the greater number 
of such instruments have been devised for measuring 
the small strains of extension or compression in bars 
subjected to a direet pull or push, and but little atten- 
tion has been paid to instruments for the use of engi- 
neers in the measurement of the small strains in a bar 
subjected to twist. 

The object of the present paper is to describe two 
arrangements of apparatus intended for use in engi- 
neering laboratories and testing houses for measuring 
such strains and for the determination of the modulus 
of rigidity. 

Each instrument is wholly supported by the test bar, 
being secured thereto by screws, which grip the bar at 
two transverse sections separated by a known interval, 


and the relative angular displacement between these | 


two sections is measured directly. The instruments 
are adapted to measure both large and small strains, 
and are self-contained, while they can be used in a hor- 
izontal, vertical, or inclined position. 

One form of the apparatus is shown by Fig. 1, and 
consists of a graduated circle, A, mounted upou achuack 
plate, B, provided with three centering screws adjusta- 


ble by hand. A ring, C, secured to the test bar by set 
screws at a known distance away, carries a swivel arm, 
D, m which slides a tube, #, so that the contact ball, 
F, at its outer end can be brought into position touch- 
ing the center of the faced end of a screw micrometer 
gage, H, provided with a divided head. This micro- 
meter screw is mounted upon a vernier plate, J, of the 
graduated cirele, and can be clamped in any position, 
the final adjustment being effected by-a screw, N. 

A silk-covered wire connects an insulated binding 
screw, K, upon the ring with the contact ball, and this 
wire is joined up in cireuit with a simple form of gal- 
vanometer, Z, and cell, M, to a second uninsulated 
binding screw on the ring. If the contacting pieces are 
touching, a circuit is completed through the test bar, 
and the galvanometer needle is deflected. If now a 
twisting movement is applied to one end of the test bar, 
the contacting pieces are separated, and the wmicro- 
meter screw must be advanced until the circuit is 
again completed, as indicated by the galvanometer 
needle. The number of divisions through which the 
serew has been turned affords a measure of the angular 
displacement, and it only remains to calibrate these 
readings in terms of angular measurement. The eali- 
bration is effected by reference to the graduated circle 
and vernier plate. 

The micrometer screw is set tangentially to the radial 
arm, and, therefore, its indications are nearly propor- 
tional to the tangent of the angle moved through ; but 
if the faced end of the screw is always maintained at o- 
about its central position, the error introduced 7 caxing 
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the readings as directly proportional to the angular dis- 
placement is relatively small compared with the quan- 
tity under measurement, and may be neglected. To 
calibrate the instrument, it is, therefore, only necessary 
to measure the number of divisions corresponding to a 
small angular displacement of say 10’, and this is easily 
accomplished by setting the instrument in position 
with the cireuit complete, and afterward following up 
a known angular displacement of the vernier plate by 
the micrometer screw. 

A single form of detector galvanometer, in circuit 
with a single dry cell, has been found to be a conve- 
nient arrangement for indicating when contact takes 
place, and the feeble current required does not injure 
the contacting surfaces. Ut is essential that the gradu- 
ated circle be set accurately upon the bar, with its 
plane perpendicular thereto, and its center coinciding 
with the longitudinal axis of the bar. An arrangement 
has been devised to effect this, consisting of two simi- 
lar and equal clamp bars, the eyed ends of which take 
over outwardly projecting cones arranged diametri- 
cally upon the chuek plate and ring. Each main piece 
has one degree of freedom with respect to the clamp 
bars, and, therefore, two degrees of freedom with re- 
spect to the other; these degrees of freedom are sup- 
pressed by projecting plates fitting against correspond- 
ing projections on the main pieces, and this connection 
makes the apparatus a rigid whole. The bar is now 
inserted and the screws adjusted by hand as accurately 
as possible. The clamp bars are afterward removed, 
leaving the two main pieces accurately spaced on the 
bar, while the graduated circle remains perpendicular 
thereto, and very approximately centered. The light 
contacting arm is then clamped in position and the 
bar may now be set in the testing machine. An im- 
proved clamp described with reference to the second 
form of apparatus may be used instead of the arrange- 
ment described above, and the hand-operated chuck 
plate may be replaced by a form of self-centering chuck 
described below. An example of tests nade with this 
apparatus is given below. The test bar was adjusta- 
| bly secured at one end and a balanced lever of fixed 

length secured upon the free end and hung from the 
arm of a scale beain. The load was applied by placing 
equal weights in the suspended pans of the balanced 
lever and seale beam, so that bending movement was 
as far as possible eliminated. Before making a read- 
ing, the torsion arm was brought to a horizontal posi- 
tion by aid of a spirit level. The mean of the calibra- 
tion tests gave 18°6 divisions of the micrometer screw 
as corresponding to an angular displacement of one 
|minute of are. Turned bar of Bessemer steel, length 
under measurement = 10°25 inches, diameter = 0°747 
inch, torsion arm = 15 inches, a constant. 
| The second form of apparatus differs from the pre- 
| ceding in employing a reading microscope to observe 
the relative angular displacement of a radial line upon 
the vernier plate. The edge of a thick wire is a very 
| convenient line for observation, and has been used with 
notable success in an extensometer designed by Prof. 
Ewing. (Proce. Roy. Soc., May, 1895.) The instru- 
ment is shown by Fig. 2, in which A is the graduated 
circle mounted upon a chuck, B, and furnished with a 
vernier plate, J, an arm, O. of which carries a wire, P. 
A reading microscope is carried in the sleeve, R, of an 
arm, S, mounted upon the short eylinder, C, which lat- 
| ter is gripped upon the test bar by serews. The read- 


ling microscope has an eye piece, 7, provided with a 


glass scale, and a right-angled prism, J, is interposed 
between this and the objective, W, so that readings 
can be easily taken. The tube, Q, is free to slide or ro- 
tate in its guide, R, but in order to readily focus the 
wire this latter is carried in a frame, Y, pivoted upon 
the vernier plate, J, and adjusted by a serew. 

The microscope arm, S, is secured to the cylinder, C, 
by a divided collar, the two halves of which are pivoted 
on one side and the free ends are clamped by screws. 
If it is desirable that the telescope be turned round or 
released altogether, the screw may be thrown out of 
engagement. Since the difference between an are and 
its corresponding chord is an infinitely small quantity 
of the third order when the are is an infinitely small 
quantity of the first, the readings of the microscope 
scale may be taken as directly proportional to the angu- 
lar displacement, and the calibration is effected by mov- 


» ough a definite angle of 10, and 


ing the wire 
ent reading of the micrometer eye 


re-ing the equ 
| piece, 
This instrument + furnished with an improved form 


a, the halves being pivoted together at b and secur. «| 
by nuts, c. The collars are wedge-shaped in radial sec 
tion to engage with corresponding wide-angled grooy +s 
upon the chuck plate and cylinder, only the angio 
sides being in contact, so that the collars are read: y 
fixed when required. The lower halves, d, of the «jj 
vided collars are connected by one or more distance 
pieces, e, so that when the former grip their respective 
grooves each — has one degree of freedom with 1-- 
spect to the clamp, and this can be suppressed by a} in 
or by the frictional grip of the collars, thereby caus: + 
the parts to act as one rigid whole for setting the j\)- 
strument onthe bar. The graduated circle of this i)- 
strument is carried by a self-centering chuck of son 

what novel form, and a section through this is shown 


a- = 
— 
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Fig. 4 


by Fig. 4, while a perspective view of the arrangement 
is shown by Fig. 5. 

There are three centering screws, A', the outer cylin- 
drical ends of which are supported in guides, B', and 
prevented from rotating by pins, C', engaging with 
slots, S', cut in the serews. The screws work in rotat- 
ing nuts, D', provided with bevel pinions, Z', gearing 
with a hand-operated bevel ring, G', so that all the 
screws are advanced or receded together. An addi- 
tional pinion, /H/', is provided, operated by a key fitting 
on its squared spindle, J', so that the screws are firmly 
gripped upon the bar. The inner ends of the nuts have 
a collar bearing, A', so that the stresses are borne by 
the body, L', of the chuck, and the bevel ring is pre- 
vented from seizing by bearing plates and an adjusta- 


ble ring, M', at the back. This bevel ring can be slid 
back to allow any screw to be separately adjusted. 


Fie 5S. 


Other modified arrangements of the chuck have been 
tried, in which the guide pins have passed bodily 
through slots cut through the inner ends of the screw, 
and the screw pairs have been inverted, but these mod 
ifieations have not answered well. 

An example of tests made with this form of apparatus 
is appended, the same Bessemer steel bar being used : 
Mean value of calibration test, one minute of are cor- 
responds to thirty-six divisions of scale. Length under 
measurement, 8 inches ; diameter, 0°747 inch; torsion 
arm, 15 inches, a constant : 


Pounds, Reading. Differences. 
. 389 40 
. 309 42 
283 40 


of clamp—Fig. 3—cc nsisting of a pair of divided collars, 
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had «we have for this test bar C = 11,850,000 pounds 
per sqaure ineh. 

A second test gave very approximately the same re- 
| ngular displacements of one inch can be meas- 


-~ ch this fori of apparatus. As the overhanging 
arm ccrrying the microscope is necessarily heavy to 
afford ‘i.e requisite stiffness, the length under measure- 
went |: limited. For the purpose of making the angu- 
jar div lacement visible to an audience, a magnifying 
arrav: iment is used, consisting of a tilting mirror sup- 
porte: pon a tripod, Two legs of the tripod are sup- 
ported by a hole and slot carried upon the vernier 
plate. snd the third leg is supported upon a plane at- 


tachec 'o the other main piece. The spot of lignt re- 
flected’ from the mirror is caused to move over a fixed 
gradusied seale, and the angular displacement is 
there!v made visible. 

We are indebted to The Engineer, of London, for the 
article and illustrations. 


THE USE OF MUSICAL VIBRATIONS AND 
CHROMATOSCOPIC FIGURES—A CONTRI- 
BUTION TO THE THERAPEUTICS OF 
EMOTIONS. 

IN a recent number of The Medical Record there is 
an important article by J. Leonard Corning, A.M., 
M.D.. of New York, entitled ‘The Use of Musica 
Vibrations Before and During Sleep—Supplementary 
Employment of Chromatoseopie Vibrations—A Contri- 
bution to the Therapeuties of the Emotions.” 

The method of treatment outlined is so novel and 
interesting that we give an abstract of certain portions 
of Dr. Corning’s paper. To make a just estimate of 
the propositions constituting the burden of the paper 
entails some acquaintance with the psychology of the 
affective life. The feeling of the waking state, the 
psychology of sleep and of dreams are treated, then 
finally the author comes to his method of employing 
musical vibrations during sleep. 

ln the first place, he made a kind of hood of canvas 
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presence of the cap is sufficiently unusual to retard 
sleep at first. ‘This difficulty may be readily overcome 
by giving the patient some appropriate hypnotic, 
fifteen or twenty minutes before retiring, or his power 
of attention may be exhausted by causing him to look 
fixedly at a bright object rapidly revolved and illu- 
minated by a light so sereened as to leave all else in 
complete obscurity. A disk of tinfoil rotated by eleck- 
work behind a dark sheet of cardboard, a by 
an orifice sufficiently large to disclose about a square 
inch of tinfoil, answers every purpose. 

The method to which he gives preference is the pro- 
jection of chromatoscopic images, which possesses the 
advantages of the foregoing methods as far as fixing 
the attention is concerned, and has the added virtue 
of making a much more powerful appeal to the affect- 
ive life of the subject. 

The subject is placed upon a low divan and the 
acoustic hood is applied; a tent-like arrangement shut- 
ting in the divan, both above and at the sides, ex- 
cludes the light completely. At the foot of the dark 
ehamber thus simply constructed is a white screen 
stretched upon a frame. Outside of the curtained in- 
closure is a small stereopticon of short focus. Only the 
tube of the instrument protrudes through a small 
aperture in the drapery. Various chromatoscopic 
slides may be successively introduced into the slot of 
the lantern, and it is evident that accurate focalization 
makes it possible to project many-hued images upon 
the little sereen at the foot of the couch—images 
whose ever-changing forin and capricious beauty hold 
the attention with an ineffable enchantment. A small 
electric motor rotates the mechanism of the slide. 

Harmonie vibrations are derived from an Edison 
phonograph placed in communication with the ear- 

yieces of the acoustic hood. Most of the music to be 
had in the shops is quite worthless for the purpose, 
but special cylinders can be made. The phonograph 
should always be operated behind closed doors in an 
apartment adjoining that occupied by the subject. 
The communication between the hood and the phono- 
graph may be had by passing the conducting tube 
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or soft leather, which enveloped the whole head. ex- 
tending forward over the ears, so that the face alone 
remained uncovered. Just at the point where the cap 
rests upon the ears, he caused the material to be cut, 
and a kind of metallic saucer was then placed over 
each ear and its margin, broadly flanged and perforated 
for the needle, was sewed to the edges of the opening. 

ach saucer was provided with a hollow metallic 
nipple, situated just above the ear and communiecat- 
ing with the inelosed ear space. A piece of small rub- 
ber tubing twenty-five feet long was attached to these 
two nipples by a short bifareation. The other end of 
the tube was connected with the reproducing mechan- 
isin of an Edison phonograph. 

In spite of obvious imperfections, the phonograph 
Presents incontestable advantages as a producer of 
powerful musical vibrations. Persons who suffer hab- 
itually from mental and physical atony in the morn- 
ing, who are capable of little or no exertion before 
midday, and whose constant complaint is that they 
derive little or no good from sleep, no matter how long 
prolonged, often experience a decided revival of vigor 
if subjected to the vibrations of the phonograph dur- 
Ing sleep. Dr. Corning’s experience is that harmony 
Sore effective than melody in his vibratory plan of 
treatment, and for this reason selections from Wag- 
her's compositions render excellent service. Arpeggios 
and minor chords are likewise exceedingly effective. 

he simple appliance just described possesses many 
advantages; the least Of these is its ability largely to 
exclude disagreeable or disjunctive noises. This is 
rendered possible by the careful padding of the edges 
of the metallic saucers where they press upon the 
pre bones. The subject, as a result of this arrange- 
envied 8 effectively sereened from intrusive elements of 
on mens whose presence could not but materially 
«sh if not wholly inhibit the benefits other- 
, '“@,t0 be derived from the treatment. While soft, 
rweMal vibrations, far from interfering with sleep, 

Fa rather to induee it, there is no denying that the 


ey, 


through the cut hole. By using two phonographs it 
is possible to avoid any break in the continuity of the 
harmonie vibrations. With the use of the apparatus 
which we have described, depressive ideas lose their 
ability to a certain extent to engender moods of cor- 
responding somberness. In order to speak to the sub- 
ject without removing the acoustic hood, a simall 
speaking tube is connected with the phonograph 
tube, as is shown by the illustration. Suggestions 
made by way of this tube while the mind is engrossed 
by the sounds and colors have a semi-hypnotic effect- 
iveness. Dr. Corning has submitted a number of his 

tients to the effects of musical vibrations for many 
10urs during many consecutive nights at the time 
when he had every reason to believe that unconscious- 
ness was most complete, and after prolonged and 
nuwerous trials he had become convineed that here, 
in this untrodden field, we have Ft ae before usa 
host of new opportunities, not of theoretical aequisi- 
tion merely, but of substantial achievement in the 
realm of the tangible and useful. 


LYDDITE-THE NEW EXPLOSIVE. 


PROBABLY one of the most interesting features of 
the Omdurinan campaign, from a military standpoint. 
was the great success achieved by the lyddite shells, 
which, used for the first time in actual warfare by the 
British arfiy, proved that lyddite is the best explosive 
as yet discovered for use in shells. It is the object of 
the present article to give a short deseription of this 
substance, which is destined to play an important part 
in the wars of the future. Lyddite is only a variety of 

icric acid, which has been melted and allowed to sol- 
idify, thereby becoming denser. Melinite, recently in- 
troduced into the French army, is also another form of 
picrie acid ; indeed, most of the so-called ‘* new” ex- 
plosives consist of this substance in one or other of its 


forms, disguised by different names. The history of, 


picric acid as an explosive is remarkable, and furnishes 


a striking example of how great discoveries may fre- 
quently result from accident. Picric acid was discov- 
ered in 1771, and for more than a century was used as 
a dye for wool, silk, and leather, without its explosive 
powers being suspected. Some ten years ago a fire oc- 
curred at a chemical work in Manchester, and spread 
to a shed containing a quantity of this acid. ing 
melted by the heat, the acid flowed until it came into 
contact with a quantity of litharge stored in the same 
building. A terrible explosion follewed, and subse- 
quent investigation revealed the fact that under cer- 
tain conditions picric acid behaved as a powerful ex- 
plosive. Further experiments have made clear the 
necessary conditions ; and at the present time picric 
acid bids fair to outrival all other explosives for the 
purpose of filling shells. 

Before proceeding to describe the manner in which 
this body is caused to liberate its explosive power, it 
will be advisable to give a brief account of its manu- 
facture and common properties, in order that the se- 
quence may be made clear. Pure phenol, or carbolic 
acid (the common disinfectant obtained from coal tar), 
is placed in a vessel with an equal amount of strong oil 
of vitriol (sulphuric acid), and the temperature raised 
to the boiling point of water. Strong nitric acid 
(aqua fortis) is then allowed to flow into the mixture, 
after which the whole is cooled, leaving a solid mass of 
yellow crystals in the vessel. The crystals are filtered 
and drained, and afterward washed with cold water-- 
when the residue is pure picric acid. The crystals so 
obtained have an intensely bitter taste, and for this 
reason have been largely employed on the Continent for 
the adulteration of beer. If handled, picric acid stains 
the fingers a golden yellow. If heated gently, it melts 
quite tranquilly, pond may be poured from one vessel 
to another. If strongly heated, it chars with a slight 
fizzle : if hammered on an anvil, no detonation occurs, 
as in the case of most other explosives, A cursory ex: 
amination, such as the foregoing, gives no indication 
of its latent powers, and it is therefore a matter of 
little wonder that they should have remained undis- 
covered for more than acentury. ... . 

The shock necessary to explode picric acid in all its 
forms is furnished by a class of bodies known as “ deto- 
nators.” These are sensitive bodies which explode 
with great violence; and if placed in contact with a 
iarge mass of picrie acid, the shock to which their ex- 
plosion gives rise causes the whole charge to detonate, 
an extremely smal] quantity of the detonator sufficing 
to set into action an indefinitely large quantity of the 
acid.—Cbhambers’s Journal. 


HOW DYNAMOS ARE SOLD. 


THERE is, perhaps, no commercial business so suscep- 
tible to ingenious twisting of facts as that which has 
for its object the sale of electrical apparatus, and this 
may be well illustrated by the common practice of a 
good dynamo salesman. Let us suppose, for instance, 
that we have a capitalist who wishes to install in his 
office building 2 500-light dynamo. Relying on his own 
business shrewdness, which has stood him in stead for 
many years, he writes to a number of dynamo builders, 
and is soon surrounded by their agents, who are anx- 
iously bidding to secure the contract. The various 
prices are submitted, each agent bidding on the near- 
est size which he manufactures. If the quality of the 
machives are equal in every case, the bids will be very 
close indeed, and in a measure proportional to the size 
of the machines. The capitalist will review the bids 
carefully and then talk with each of the representatives 
upon the werits of the machines in order to make a 
decision. 

The lowest bidder does not need to argue very elo- 
quently. He has the initial advantage, but it is not an 
infrequent occurrence that the highest bidder can 
readily carry off the palm. The shrewd agent will soon 
see that his price is high, and will admit as much to 
his prospective purchaser, but will say: ‘‘ These other 
gentlemen are bidding on machines which will carry 
500 lights and no more. The machine that I propose 
to supply -you is specially designed to carry an over- 
load of some 50 per cent. for four or five hours. The 
conditions of your load might be such that you will 
find this an extremely valuable feature. We rate our 
machines very liberally and allow ample margin for 
contingencies; for this reason we think we justly ask 
better prices.” The prospective purchaser will take 
this matter very much to heart, and the chances are 
strongly in favor of his buying a 600-light machine 
disguised under the name of a 500-light machine able 
to carry overloads. If the agent had said that his 
machine would carry 600 lights, the buyer would have 
said, “1 do not want 600 lights, 500 lights is ample;” 
but the idea of getting added capacity for practically 
the same money is most attractive. 

Again, we have the case of the purchaser who has 
pretensions to electrical knowledge. In no case is the 
old proverb, ‘‘ A little learning is a dangerous thing,” 
more forcibly illustrated. The chances are ten to one 
the agent knows about as much of electricity as the pur- 
chaser, and the way they exchange high-flown techni- 
eal terms to their mutual wystification is amusing in 
the extreme. To illustrate, an actual case in point 
may be mwentioned—an instance where a certain man 
had been considering the relative merits of several 
bids fora dynamo machine for his factory. Some of 
the agents had been talking knowingly of losses, effi- 
ciency, rise of temperature, hysteresis, and other mat- 
ters relative to the performance of a dynamo. The 
purchaser gathered that these various qualities were 
desirable qualities, arguing to himself if they were not, 
the agents would not have mentioned them; or more 
probably obtaining his idea from inference rather than 
argument. When the next bidderappeared and asked 
for an audience, he proceeded to talk of temperature 
rise, hysteresis, and like matters. The agent, likewise, 
at once inferred that these things were much to be de- 
sired ina dynamo. He was of German extraction, and 
he communed within himself, ‘‘ If Thomas Huston and 
Edison haf hysteresis in their dynamos, ve must haf 
some too.” He succeeded, however, in arguing so well 
that he closed the contract, one of the inducements 
being that he should write to his firm and stipulate 
particularly that in the dynamo to fill this order there 
should be an exceptional amount of hysteresis, 


Again, we are told of a case which seems hardly 
worthy of credence, but is said to be an actual fact— 
that of two bidders, one making a proposition on an 
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iron machine and the other submitting a price ona 
machine with a cast steel frame; the former secured 
the contract, arguing that bis machine was the heavier 
by some 400 pounds, and therefore more substantially 
built, and was not starved of iron or copper, and there 
was plenty of material there to stand the load, ete. 

A good agent will make talking points out of nothing, 
advantages out of disadvantages, and virtues out of 
necessity, and will carry off a contract at a high price, 
while a man of mediocre business ability with a better 
machine and serupulously careful of what he says, will 
fail to secure the order. Capitalists do not seem to ap- 
»reciate cautions, conservative opinions. They must 
ye superlative or they are adverse. Truly said the 
great showman: “The American public likes to be 
fooled,” and the capitalist most of all. He will not in- 
vest his money unless the facts are highly colored, 
even to misrepresentation.—American Electrician. 


ELECTRIC STREET RAILROADS IN ENGLAND. 


HERETOFORE the cities of Great Britain have been 
amoug the most backward of any cities of the leading 
nations of the world in the matter of street railroads. 
A great change is taking place, however. There has 
recently appeared in London a trade journal devoted 
to street railroads and kindred subjects. Under 
takings are in progress in the principal cities of 
the kingdom for the establishment of the most im- 
proved systems, In a large number of cases, these en 
terprises are a feature of a remarkable movement 
which has been quietly but irresistibly getting control 
of the government of the chief cities, and may be de- 
scribed as municipal is, the owner- 
ship and operation by the municipality of certain en- 
terprises which by their very nature must necessarily 
be more or less monopolistic, such as street railroads, 
electric and gas lighting plants, the water supply, and 
telephones. In some instances, however, this munici- 
pal socialism extends beyond this classification. In 
several cities in Great Britain the municipal corpora- 
tions build dwellings for workingmen and even run 
hotels ; in others they erect and operate magnificent 
mineral and Tarkish baths. 

Within the last two years there has been a wide- 
spread agitation in Great Britain against the awarding 
of public contracts to foreign concerns. This senti- 
ment has been particularly aroused by the bringing 
over of workmen from the United States to perform 
publie contracts. Were it not for the fact that for the 
last eighteen months labor generally has been plenti- 
ful here, with fair wages, this opposition would prob- 
ably have made itself even more manifest. Certain 
industries, particularly those relating to iron and steel, 
are very busy in Great Britain now, as there is an ac- 
cumulation of orders which had to be postponed 
because of the recent engineers’ strike. It so happens 
that the movement deseribed above for the ‘ munici- 
palization” and improvement of street railroads and 
the construction of electric light plants, ete., became 
active throughout Great Britain contemporaneously 
with the labor troubles of last year and the year be- 
fore. The result was that the British manufacturers 
were placed at a great disadvantage when it came to 
making bids for these public contracts, and this applied 
both to prices and the time in which the work could 
be turned out. Some municipalities issued advertise- 
ments for tenders and gave the contracts to the lowest 
bidders, even though they were foreign concerns, and 
a number of American contractors and manufacturers 
reaped the advantage. The Germans also got a nuim- 
ber of contracts for steel rails. Then the agitation 
arose among the workingmen against giving contracts 
to foreign concerns, and pressure was brought to bear 
upon the councilmen and aldermen of the various 
municipalities. 

Nearly two years ago, the corporation of Liverpool 
purchased the street railroad system for about $3,000. - 
000, with the intention of substituting electricity for 
horses, the details being left to a committee of the 
city council. It was decided to build an experimental 
line, double track, from the center of the city for a dis- 
tance of about 24¢ miles. Although little was publicly 
said about the matter, the committee was confronted 
at the outset with the opposition to foreign competi- 
tion ; yet, several of the most active of the promoters 
of the improvement were pronouncedly in favor of a 
free field and no favor. The first success of the op- 
ponents of foreign competition was in the defeat of the 
proposition to employ an American supervising ex 
vert. Bids were obtained for steel rails from a num- 
ver of firms in England, the United States, and Ger- 
many. It was discovered that the English bids 
ranged from 10s. to 30s. ($2.48 to $7.29) per ton more 
than the American and German bids. It was claimed 
that the American and German bids did not fill the 
conditions exactly as to height and shape of the rail. 
So the contract for the rails was awarded to a London 
concern. There was no stipulation as to material, but 
the distinet understanding was that English rails 
should be supplied. It turned out, however, that the 
English concern sublet the contract to a German firm, 
and all the rails which have been laid on the experi- 
mental line, just completed, are marked ‘* Made in 
(iermany.” The excuse given bythe London firm was 
that, owing to the accumulation of orders on hand, 
they could not meet the contract in time with English 
rails. 

Recently the committee in charge gave out to a 
Leeds firm a contract for the rails for an extension of 
the experimental line. The price to be paid is £7 ($34) 
perton. The chairman expressed satisfaction that the 
rails would be of English manufacture. 

So far as the street cars were concerned, the munici 
pal committee found that no English firm could turn 
them out in time, and so they were compelled to go 
abroad for the experimental cars. About fifty have 
been purchased so far, half of them coming from the 
United States and half from Germany. Nearly all of 
the electric plant has come from the United States. 

| have inquired with particularity from those in au- 
thority whether, in the extension of the electric street 
railroad system, foreign competition will be invited 
and accepted if the bids were the lowest and the best. 
I am informed that, owing to the protests of their con- 
stituents, the city council will not go abroad for any 
more of the work where it can possibly be done in 
England —and this will include the furnishing of rails, 
electric plant, and cars, It is better that American 


contractors and manufacturers should understand the 
situation as it really exists, and yet I believe it is 
worth their while to ake an attempt to secure some 
of the work, not only in Liverpool, but in other British 
municipalities. Within the next few years there will 
be a great many million dollars spent by the munici- 
palities over here in street railroad and electric light 
improvements. King’s Manual of Electrical Under- 
takings gives the egate capital of the electrical 
companies in Great Britain and Ireland for 1898 as 


mental work has been let, and it will be executed { orth. 
with under the direction of Sir John Wolfe Barry, the 
consulting engineer to the Metropolitan Com; uny. 
with whom is associated Mr. W. H. Preece, the  ngj 
neer in chief and electrician to the general post of’ ice, 
‘In the first instance, the generating station, er cteq 
on land belonging to the Metropolitan District Railway 
Company, at Earl's Court, will, in all respects except 
foundations for boilers and dynamos, be temporary jp 
character. Two conductors are to be laid paral|:| be. 
tween each of the lines of the permanent way bet ween 


$426,426,120. In Liverpool alone from $5,000,000 to 
$7,000,000 will be spent for steel rails, electrical plant, | 
and cars within the next two or three years. The | 
length of the contemplated street railroad extensions 
is about 100 miles. 

A heated diseussion is going on here as to the best | 
system of traction. The general sentiment is strongly | 
in favor of electricity as against horses, gas, or oil as | 
motive power. The experimental line, just completed, 
is the overhead trolley system. It has met with much 
opposition from the standpoint both of wsthetics and 
of safety. The committee which had the work in 
charge claimed that the best experts, both in the United 
States and on the Continent, have pronounced the 
conduit system a failure, and they plead that hy | 
were therefore compelled to adopt the overhead sys- | 
tem. The probabilities are that the overhead trolley | 
will be used in the extensions, but that the work will 
be more artistic and lighter than that of the experi- 
mental line. In this connection, it is interesting to 
note that the city council of Manchester has formally 
adopted the overhead trolley system as opposed to the 
conduit system for the reason, as given, that investiga- 
tions at New York, Washington, and Baltimore had | 
demonstrated that the former system was the cheaper 
and more adaptable to varying physical conditions. | 
There are, however, several — proposed which, 
it is claimed, are as cheap as the trolley system and as 
safe as the conduit system, without the disadvantages 
of either. Particular commendation is given to a new 
surface contact system, the invention of Prof. 8S. P. 
Thompson, of Finsbury Technical College, London, 
and Mr. Miles Walker, of Cambridge. This system 
has been tried in London, and has, so it is claimed, 
»roved successful. A correspondent of The Liverpool ; 

Jaily Post thus describes this system : 

“In the roadway between the rails is laid a single 
row of bronze studs, which are the points of contact. 
The studs are about 24 inches in diameter and are | 
firmly serewed down into a block of concrete about a 
foot square. They are not at all conspicuous and rise | 
but slightly above the general level of the roadway. | 
The studs are ‘dead’ until they come in contact with 
a piece of iron charged with the current. As soon as 
the skate underneath the car touches a stud, a connec- 
tion with the main is established, and the moment the | 
contact is withdrawn the stud is again ‘dead.’ Thus 
the skate underneath the car is the medium of commnu- | 
nicating the current to the electric motor, which is the 
one usually adopted for overhead traction; and the} 
skate must always touch one stud before it leaves the) 
other to maintain a continuous supply of current, The! 


“ The advantages claimed for this system are: 
complete safety of the public, as the studs are abso- 
lutely harmless after the car has passed over them, 
careful provision being made in case, through. some 
accident, the current should remain on ; the studs give 
no trouble at crossings, as one stud will serve for two} 
lines of tramway ; they are perfectly insulated so as to 
resist wet, snow, frost, traffic, and time; no interrup- 
tion can take place owing to the studs being covered 
by mud or water, and obstructions such as stone or 
wood are pushed aside by the skate of the tram car. 
In case of mishap, a few minutes suffice to unscrew the 
stud and replace with a new one. It will be seen that 
the Thompson- Walker system avoids all the disadvan- 
tages of the conduit system, as well as the unsightly 
effect of overhead wires, the studs being scarcely no- 
ticeable at all.” 

A British company has just made an offer to the 
London county council to place a dozen gas-propelled 
street cars on the South ndon lines, at its own ex- 
pense, with the object of proving that gas cars are | 
more efficient and more economical than electric cars. | 
Large claims are made for the gas motor (which is a} 
German invention, with English improvements); but 
a Liverpool municipal official who has investigated it 
informs me that it is far inferior to the overhead elec- 
trie trolley system. 

In London proper, owing to the narrowness of the 
streets, surface street railroads are, for the most part, 
impracticable—at any rate in the older districts of that 
city. There are two underground railway systems in 
London—the Metropolitan and the Metropolitan Dis- 
trict—both using steam. There is now approaching 
completion a third underground railway, but elec- 
tricity will be the motive power, and it is gratifying to 
state that most of the electric plant is of American 
make. There were recently ordered from America 
fifty passenger elevators for the use of underground 
railways in London. The London Times gives the 
following information as to the substitution of electri- 
city for steam on the two old underground railway 
systems : 

** The directors of the Metropolitan and Metropolitan 
District railway companies have decided to undertake 
at their joint cost a series of experiments — to the 
introduction of electric traction on the Inner Circle 
lines. For this purpose, it is proposed to lay down be- 
tween Earl’s Court and High Street, Kensington, an 
electric installation adequate for the hauling of a train 
which shall be fully as heavy as those now running at 
the busiest times of the day on the Metropolitan Rail- 
way. This section of the company’s line has been 
chosen for two special reasons: First, because the 
ordinary service thereon is not so frequent as that on 
other sections; and, in the second place, because it 
contains some steep gradients—as sharp as 1 in 40— 
whieh will enable the new electrical system to be tested 
under the severest conditions that would be experi- 
enced in regular working. 

**Each company has agreed to put down the sum of 
£10,000 to defray the cost of the experiments, and these 
will be carried on, without any interruption of the 
present steam locomotive traffic, for eight or ten months 
—a period sufficiently long to demonstrate the practi- 
cability of the principle thereafter to be introduced 
the lines of the Metropolitan and Metro- 
politan District railways. The contract for the experi- 


Earl’s Court and High Street, Kensington, and | hese 
will be permanently available when the electric 
is introduced generally on the two railways. The con- 
tractors have been instructed to build for the pur; oses 
of the experiments two motors, so designed as to form 
\part of the permanent plant, and the train used will be 
similar to those now running over the Inner Cirele. [t 
is expected that the preparations for this important (rial 
will be completed during the summer of next year.” 

Owing to the enormous volume of traffic, the above 
undertaking will probably be the largest enterprise of 
any kind in the world in which electricity is the motive 
power. 

The extraordinary awakening in England in thr use 
of electricity extends in a still further direction than 
that outlined above. There is a scheme under way for 
eonnecting Liverpool with the manufacturing towns 
within a radius of 17 miles, by light suburban electrie 
street railroads, which in the daytime will carry passen- 
gers and at night will carry freight. Electric light and 
power will also be supplied to the towns. There wil] 
be a huge station at St. Helens. The company hasa 
capital of $5,000,000. There are also organizations 
springing up for the encouragement of the use of clee- 
tricity, steam, gas, and oil as motive power for freight 
road wagons. JAMES BoyLk, Consul. 

Liverpool, November 25, 1898. 


GEOGRAPHIC DISTRIBUTION 
VERTEBRATA.* 


THE lower we go in the seale of life, the wider is the 
distribution of the animal; as we ascend, they become 
more circumscribed in their areas. We find that all 
through the history of the animals of any particular 
region, from the time they first appeared, they have 
been struggling against other forms for supremacy— 
what Darwin calls the struggle for existence. The 
older and weaker types are continually being killed off 
by the stronger animals ; and in the same way, where- 
ever a new section of country is opened up for any 
group of animals, they will immediately spread out and 
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| occupy it, in the tendency to get away from the other 


forms. During the past geological history of the earth, 
whenever any section of land was raised above the 
earth’s surface or any small island was increased by 
being raised higher in the water and a larger area made 
habitable by the animals, they immediately spread out 
to occupy this new area ; and, of course, wherever any 
difference in climate or surroundings was found, that 
had an effeet on the animal—they differed in aecord- 
ance with their surroundings. Does some new kind of 
vegetable growth appear on some of the new land, the 
animals immediately become adapted to feeding on 
this, and it produces at once various modifications in 
their jaws. Climate, the heat of the sun, excess of 
moisture, all affect the color of animals. An animal, 
passing from a very hot, arid district, and taking up 
residence in a humid, well-shaded country, is, in the 
course of thousands of generations, influenced by this 
change of environment and presents a very different col- 
oration. Marsupial mammals, like the kangaroo and the 
opossuin, represent, with one exception, the lowest order 
of the mamumalia, and were once very widely distributed 
over the land areas of the world. Geological evidence 
seems to show that at the time the marsupials were 
most widely distributed and most abundant, the pres- 
ent continent of Australia was connected with Asia by 
a series of islands. The carnivorous and hoofed mam- 
mals had not been evolved, so that the marsupials 
spread over all the available land, and, subsequently, 
through geological changes, Australia became sepa- 
rated as at present. In the large land masses of North 
America, Europe, Asia, and part of Africa, the evolu- 
tion of mammals went on, and the higher types were 
there gradually produced, and in the course of time en- 
tirely exterminated the weaker marsupials, who were 
not able to defend themselves. In the small continent 
of Australia, that seemed to be exactly suited to the 
life of the marsupials, they continued to increase with- 
out any material change, and none of the higher forms 
of the continents of the north were able to get into 
that country, owing to the separation by water ; so 
that the marsupials have persisted in the continent of 
Australia (to the exclusion of all other mammailia) until 
the present day. 

Of course, the varied round of Australia’s experience 
gave opportunity for all sorts of animal life to develop. 
There are some marsupials resembling squirrels, some 
dogs, others resembling moles, and almost all types of 
mammalian life that have been developed in the north 
from a much higher stock have been developed from 
this old marsupial stock existing in Australia. In Aus- 
tralia, too, we find various groups of birds, such as the 
emus and cassowaries, representing one of the primi- 
tive groups still persisting in South America and in 
Africa. Geology indicates that South America was also 
separated and subsequently joined again by the Isth- 
mus of Panama, so it is probable the American ostrich 
persisted in South America during the time it was cut 
off from the north, and that is the reason we still find 
a few species of these ostrich-like birds in the South 
American continent to-day. 

That will show, in a general way, the manners 10 
which these various groups of animals succeed one 
another in the earth’s history ; and in such a laud as 
Australia we find many of these old forms persisting. 
Fossil specimens show they were once abundant all 
over the lands further north, where they have beet 
superseded by other more highly developed animals. 

The glacial epoch occurred far back in history—long 
before the advent of our present forms of animals upot 
the earth, but at a time when the earth was well pop4- 
lated with mammals and birds and other members © 


* Lecture by Prof. Witmer Stone, of the Academy of Natural Sciences, 
Philadelphia. Delivered at the Academy. Specially reported for the 
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the classes we still have in abundance. Prior to the 
glacial epoch the temperature of the earth was hot to 
a point very much further north than it is to-day, so 
that remaius of large animals, such as the mammoth 
and allied forms, occur away up in the Aretic regions, 
embedded in the ice, and various fossil remains show 
that numbers of tropical animals ranged far north in 
regions entirely too cold now for them to inhabit. 
When the whole northern portion of the earth was em- 
bedded in these ice caps all these animals were natu- 
rally driven to the south. As the ice and the cold 
temperature increased, the animals gradually crowded 
down toward the tropies, and, through the crowding, 
the weaker forms became exterminated. When the ice 
began to melt and retreated toward the North Pole, 
various of these forms spread northward again to 
occupy the lands that were free from the ice and again 
made habitable. This, of course, caused great changes 
in the di-tribution of animals. Besides the extermina- 
tion of various kinds of animals, it affected the actual 
habitat of various others. For instance, some of the 
mammals that formerly lived far north and were 
driven scuthward by this ice age, subsequently, when 
the ice retreated through melting, followed the ice 
northward to somewhere near the old habitat ; others, 
however. ascended the slope of mountains and _ in- 
habited high peaks to take advantage of the lower 
temperatures. Around the summits of the mountains 
we find to-day perpetual ice and snow, such as we find 
in the Aretie region at sea level; and some of the an- 
cestors of the various birds that we find at the summit 
of these snow-capped mountains were originally 
driven south by this glacial age, and then, instead of 
retreating northward, they ascended the mountains to 
find the temperature best suited to their habits of 
life. Among all the mountain chains which lie within 
the region affected by the glacial period we find the 
fauna at the summit of the mountain entirely different 
from that at the base. On the contrary, in mountains 
far within the tropies—too far southward to be ma- 
terially affected by the glacial period--we find that 
the animals inhabiting the tops of the mountains were, 
nevertheless, quite closely allied to those at the base, 
and do not represent different forms as in the moun- 
tains of the temperate regions. 

Another interesting feature of the glacial age was 
the origin of bird migration. Previous to that time 
there was probably no regular north and south move- 
ment of the birds all over the world. In the tropical 
parts of the country to-day the birds never travel any 
great distance from their ea oye Of course, there 
isacertain migration during the dry season to a sec- 
tion of the country where the food supply is more 
abundant—more an irregular wandering than a 
regular migration ; but in the temperate regions the 
majority of them leave us on the approach of winter 
and return on the approach of spring. 

On islands that have been at one time connected 
with the mainland, as Australia, the fauna of to-day, 
although they may be quite different from those of 
the near-by wainland, have evidently been derived 
from the forms found in a fossil condition on the main- 
land; and not infrequently some few forms that still 
persist on the mainland were very abundant on the 
island. In the case of islands which never did connect 
with the adjacent mainland (such as coral islands and 
voleanic islands, which have been suddenly raised from 
the ocean without any land connection between them 
and the nearest continent), we find there either no 
higher life at all or else modified examples of forms of 
animals which are found abundantly on the adjacent 
continents. The first form of life to appear on the vol- 
eanie islands, apart from the marine animals, will be 
the vegetable growth, various seeds washed by the ocean 
currents, stranded on the beach and soon taking root, 
developing a flora almost identical with that on the 
near-by continent's shores. In the case of a fewinsects, 
their eggs are carried in trees or mats of grass that 
may be washed about in the ocean currents. Some- 
times on large trees we find small reptiles and mammals 
transported from the mainland, especially if the dis- 
tance be not too great. In the case of birds, which 
arerather more likely to be found than either mam- 
mals or reptiles, they of course have been blown there 
by the storm. While it is generally supposed that 
birds, having the power of flight, fly over a considerable 
water area without any particular inconvenience, they 
are more or less resident and do not fly about very far 
from their immediate birthplace. 

In the West India Islands we find a peculiar species 
of bird on nearly every island ; although, on the series 
of smaller islands (the Lesser Antilles), one island is 
Within sight of the next one, within easy range for 
flight. Of course the migratory birds of North America 
fly that whole distance, passing from one of these 
islands to the next; but in the ease of the resident, 
tropical birds breeding there, they remain strictly on 
the island on which they belong and very rarely move 
from one to the other. 

Some of the most interesting of these isolated islands 
are the Sandwich Islands, in the Pacific, and the 
Galapagos, on the northwestern coast of South America. 
In the case of the Galapagos, the most remarkable 
animal is the giant tortoise. It is hard to tell its origin. 
There being no animals of any kind developed on these 
islands, to kill off these tortoises, they have had an ex- 
cellent opportunity to develop to a very large size 
without endangering their life; so we find them three 
feet long and a foot and a half high ; and on each one 
of the Galapagos we find a little different variety. It 
's Comparatively a small matter, taking account of the 
ages they have lived there; but the differences we find 
in the tortoises of each island show that they have 
hot been distributed from one island to the other to 
any great extent. 

In the birds of the Galapagos, the groups are found 
the ey, different from those found anywhere else in 
% world. They bear a slight resemblance to those 
din America (the grosbeaks), but difference in 
= a and food has developed an entirely different 
+ adr larg and these birds have been blown from one 
os ty the other ; so that in almost all these islands 

identirely different birds, each island having a 

eeaelier form, although all are closely allied. 
4, ome Sandwich Islands there are no reptiles at all, 
a am, and to-day, perhaps, no true bird ; but 
and. lik y ae ago there were quite a number of birds, 
pooulin ® those of the Galapagos, they were altogether 
', different from those found anywhere else. 


Strange to say, all the birds of the Sandwich Islands 
have been developed with the bill spatula-shaped at 
the end. Every one of the Sandwich Island birds is 
characterized by a greater or less development of that 
bill : that is, all except one hawk, and an owl, anda 
few water birds: all the small song birds. Jast why 
this development should have occurred it is impossible, 
of course, to say. These Sandwich Island birds show 
very clearly that they have been developed from the 
group of honey-suckers or allied family found in the 
islands to the northeast of Australia. Going across the 
Pacific in that direction, we find that this group of 
islands reaches almost up to the Sandwich Islands, 
although rather more isolated than any of the others. 

I have gone over some of the principal facts that 
have tended to modify the distribution of life on the 
earth during past geological time. Now we have to 
consider the present distribution of animals resulting 
from these various causes ; and, also, to consider the 
present causes which are at work to effect the distribu- 
tion of animals and to cause variations in their form 
and color. 

I have already mentioned Australia as very peculiar, 
being inhabited entirely by marsupials; but the ice 
region of the north divided the land of the earth into two 
main sections—the eastern and the western continent. 
Animals adapted to life in the cold regions can very 
readily be found on both of these continents, while 
animals living only in the tropies are frequently shut 
off from one another. It would be impossible for them 
to travel from the southern part of America and around 
by land into tropical Asia or Africa, because it is im- 
possible for them to live in the Arctic regions ; so that 
we find a great number of species of animals, both 
birds and mammals, in northern Europe and northern 
America that are very similar. 'They may not be exactly 
the same species, they may be close varieties of species 
or may be distinct species, but belonging to the same 
genus or group. 

All over the northern part of America are various 
spotted thrushes, such as our hermit thrush, the wood 
robin, brown-backed thrushes, with white breasts with 
round black spots. All over northern Europe and 
Asia are very closely allied thrushes, of which the 
English song-sparrow is the type. ‘They are of the 
same general coloration, with white breasts and black 
spots. In the case of the shore birds, which inhabit 
the temperate regions of both sides of the Atlantic and 
which fly sometimes along the Arctic shore, we find a 
slight differentiation, but less than in the thrushes. 
Examine the common herring gull of our coast and the 
herring gull of Europe: the American bird is larger, 
with'a slight difference in diffusion of color. Our 
grizzly bear is almost —— like the large bear in the 
north of Europe ; but the skulls aud hair differentiate 
them into distinct varieties, if not the same species ; 
and almost al! our common animals of North America 
may be separated as distinct varieties from the species 
of northern Europe, although in our own country we re- 
cognize them as being quite similar. 

Among the tropical animals of America and the Old 
World, there is not a single humming bird found in 
the world outside of South America and the tropical 
portions of North America, with the exception of one 
or two which straggle northward as far as Canada, one 
along the Pacific coast, and our common humming 
bird inthe East; but they have evidently been derived 
from the tropical stock as the headquarters of the 
family. In Africa and Asia there are no humming 
birds whatever. In tropical America we find toucans, 
a peculiar family of birds with immense bills, generally 
with saw-shaped edges where the mandibles come to- 
gether. There is not a single toucan found anywhere 
outside of South America and southern Mexico. On 
the other hand, we find in tropical America a family of 
large-billed birds of different habits and different 
shaped bills, known as the hornbills: they are entirely 
restricted to Africa and tropical Asia, and also the star- 
ling. They are found nowhere but in the old world, so 
that we can at once separate out this group of animals 
which are found in the temperate region—the tem- 
perate region comprising the northern parts of both 
the eastern and western continent—into one section, 
and the tropical regions of the eastern and western as 
two distinet sections, 

Considering things in detail, however, we find that 
there are several more distinct areas than in the tropi- 
cal parts of the eastern and western continents. Just 
around about the North Pole, as far down as the barren 
land, extending down to the northern limit of the tree, 
we have the walrus, polar bear and musk-ox;fand, among 
birds, the Iceland falcon, the snow-bunting, and some 
of the northern red-poll, also the wax-wing. We find 
those birds and animals nowhere south of the Arctic 
Ocean, except in occasional migrations in extremely 
cold weather, Below the Arctic region, covering the 
north temperate region both of Europe and Asia, we 
find what is known as the North American Temperate 
Realm. That extends as far south as the isotherm of 
70° Fahrenheit. Below that we have in America what 
is known as the American Tropical Realm. The North 
American Temperate Realm is characterized by a spe- 
cies of crows ; among animals, the majority of the com- 
mon kinds of deer; the caribou or reindeer ; the elk— 
the vast majority of the true deer with permanent 
horns. Then this American Tropical Realm is charac- 
terized by humming birds, the toucans, the tanagers 
and motmots and all the characteristic birds of North 
and South America and Brazil and the other countries. 
In the American Tropical Region are vast numbers of 
parrots and monkeys. The American Tropical Realm 
is particularly interesting, because they are also found 
in the tropical regions of the old world and seem to 
afford exceptions to the instances I mention ; but it 
seems as if the parrots and monkeys and some other 
types were distributed in the same way as the marsu- 
pials ; that is, they reached South America at very an- 
cient times and have been comparatively little modi- 
fied up to the present day. The fossil remains are 
found in the regions of the north, showing they 
were once spread all over the North American and Eu- 
ropean continents, but at the time of the glacial epoch, 
perhaps, they were exterminated entirely from those 
areas ; persisted in large numbers on both sides of the 
Atlantic; and have been comparatively little modi- 
fied. We can separate at once the monkeys of the old 
world from those of the new world, and in the same 
way the —— ; but any one could recognize the ani- 
mals of the two continents as monkeys and parrots, 


‘he tropies of the old world correspond to the Ameri- 
can Tropical Realm—ineluding all of tropical Africa 
south of the desert of Sahara and all of tropical Asia 
south of the Himalava Mountains, which form a kind 
of steppe, a high elevated plateau, covering Siberia 
and the northern part of Asia and culminating on the 
south with the Himalaya range; and then the south- 
ern slope of the Himalaya leaps right down into the 
tropical region and south. All ean India, Siam, and 
those countries, we have a strictly tropical type and 
everywhere the mountains serving as a barrier. 

The southern part of South America, from the south- 
ern edge of Brazil south to Patagonia, is entirely out- 
side of the Tropical Realm and is the Southern Tempe- 
rate Region. here are quite a number of peculiar 
birds and animals inhabiting this region which have 
been evidently derived from the same stock as the 
American Tropical Form, but modified by the cooler 
temperature. 

Then we have the region of Australia and also the 
island of Madagasear, which constitutes a distinet 
zoological region, inhabited by those peculiar apes 
known as the lemur and by various peculiar types of 
birds not found elsewhere. Madagascar and some 
small groups of islands to the eastward represent a 
large continent which disappeared toa great extent. 

We have, then, these seven areas: the Aretic; the 
North Temperate ; the American Tropical ; the Indo- 
African or Old World Tropical; the’ South American 
Temperate Region; the Australian Region ; the Mada- 
gasear Region. The only remaining portion of the 
world not included is the Antaretic Continent, that is 
characterized by a total absence of all sorts of life, ex- 
cept some of the marine forms and a few penguins. 

n Pennsylvania, between the Blue Ridge and the 
Alleghenies practically, the area is covered by a series 
of mountains of greater or less elevation than in the 
northeastern corner; in Wayne and Susquehanna 
Counties is a high table-land which enters our State 
from New York, and is really a southwestern ex- 
tremity of the Catskill Mountain plateau. All the 
western portion of Pennsylvania is covered by this 
table-land, which slopes off from the Allegheny Moun- 
tains to the westward. All that region is included in 
the Canadian or Boreal Region ; it covers all the Alle- 
ghenies in Pennsylvania. That area was at one time 
entirely covered by hemlock and spruce forests, and 
various birds affected it in the winter time and were 
very abundant summer residents. At present the 
lumbering business has been carried on to such an ex- 
tent that the majority of them are almost extermi- 
nated, except in two or three tracts where the hem- 
lock forest is still allowed to stand. The most famous 
of these is about the region of the North Mountain, 
north of Wilkesbarre and northwest of Williamsport, 
including the region about Harvey’s Lake and various 
others of the lakes found in that part of the moun- 
tains. There are still whole spruce and hemlock 
forests, extending over many miles, in that area, 
although the lumbermen are making inroads among 
them on all sides, and it seems only a question of time 
when these forests will disappear, and with them the 
majority of our northern birds. In the month of June 
we find the snow-birds, winter wren, brown creepers, 
the white-throated sparrows and quite a number of 
our warblers—birds we are familiar with about Phila- 
delphia only in the winter time, as transient visitors, 
— | we recognize immediately the wonderful differ- 
ence in the bird forms the minute we enter this area ; 
all the birds we are familiar with in autumn, with few 
exceptions, have disappeared. Of course, such birds 
as the robin travel wherever there is the slightest sign 
of habitation. The sparrows are even more persistent; 
it is impossible to get rid of them, but the meadow- 
larks and various species which are characteristic of 
the open fields disappear entirely when we enter these 
cool hemlock forest regions. The actual temperature 
on our Allegheny Mountains iu the summer time is not 
materially different from what we experience at the 
lower levels. Of course, it is much cooler at night, 
but the elevation is not sufficient to make any wonder- 
ful difference in the temperature. It seems surprising 
that such a slight difference in the climate should 
have such an effect on the distribution of birds. 


This effect of climate seems to be the entire secret 
of the distribution of birds and mamunals at least, 
|and, of course, the balance also—indirectly—of all the 
| forms of life. It seems that the average temperature 
| of a certain locality taken durivg the year affects the 
animals that are living there. An animal cannot live 
satisfactorily in an area unless the temperature is of a 
}certain average—one form being adapted to one 
climate and another to another ; and small gradations 
of climate that do not seem to affect the animal at all 
|seem to greatly affect its distribution. On the moun- 
|tains of southern Mexico we can actually see on the 
side of the mountain the lower limit of the pine and 
hemlock tree, and below this the deciduous trees 
sloping down to the valley. You can see, in a region 
of less than a mile extent, the two areas—one in- 
habited by one class of birds, the other by the other ; 
and yet the birds never wix to anyextent. They seem 
to be governed entirely by the climate and the general 
surroundings of vegetation, which, of course, is di- 
rectly dependent on climate, so that it seems as if 
climate controlled the distribution of animals more 
than anything else. 

Some of the higher mountains in New Jersey have 
strong evidences of the Canadian fauna ; and it is very 
interesting, as we go further south in the United States, 
to see the isolated peaks of mountains that show evi- 
dences of this Canadian or northern fauna, which ex- 
tends all the way down the Middle Alleghenies, as far as 
Virginia (though the lower mountains of southern Vir- 
ginia do not seem to be so strongly characterized by 
these northern birds); while in North and South 
Carolina the Canadian fauna again crops out on the 
tops of the high peaks. 

Our north west coast and the Great Plains are pecu- 
liarly interesting on account of the effect that they have 
on all the animals inhabiting them. The plains being 
devoid of trees and exposed to the sun, the animals are 
all more or less bleached: and in the Great Basin, es- 
pecially the lower parts, abounding in these dry, arid 
tracts, the animals are very much bleached and very 
differently colored from those inhabiting the other 
areas. On the northwest coast exactly the contrary 
occurs ; for all the area is thoroughly wooded and has 
the heaviest rainfal] to be found anywhere in the 
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United States, and the animals there are very much 
darker in color. 

The common ground-squirrel or chipmunk tound 
about Philadelphia has a decidedly reddish tint on the 
back. Now to the Northwest Coast, Washington and 
Oregon, see the chipmunk ! The general color markings 
are all precisely the same; but the dark color is very 
manifest. Take the fox squirrel breeding in the north- 
ern section of the eastern country; they are rusty- 
coated, The fox species is distributed over the coun- 
try, and when we get them from the Northwest Coast 
we find them exceedingly dark. The general charac- 
ter is exactly the same: but they are dark, exactly the 
difference between the two chipmunks. The song 

rrows from the two extremes show exactly the same 
thing; these from the eastern area lighter, and these 
from the western area darker. In the case of the 
brown thrasher which we have in the east we see the | 
same general tone of coloration as found in the chip- 
munk. Unfortunately, it is not found in the North- 
west. Take some of the birds and mammals from the 
southern part of the Canadian Region; from California 
and from the southern part of our Great Basin Region, 
the region of the alkali deserts; take the thrashers 
again, they are found abundantly there; note the | 
modification of the thrashers of the southern part of | 
the Canadian Region from our thrashers of the East. | 
Out on the desert see what the sunshine and the desert 
environment does for the thrasher, it turns almost white. | 
Now consider one of the song sparrows, the same area, 
inhabiting the southern part of the California Regions. 
The song sparrows are almost the same as our eastern 
birds. The one from the desert we find bleached almost 
as much as the thrasher. 

Among the mammals, they have some in California, 
the jumping rat, of which we have a couple of speci- 
mens here ; the general color is dark brown ; as they get 
out on the deserts the jumping rats are almost white, 
almost exactly resembling the alkali ground; and ata 
short distance it is almost impossible to distinguish 
them. Of course the peculiar coloration in them be- 
comes a protective device; but it seems to result largely 
from the peculiar environment of that area. 

It is quite possible for the zoologist to predict 
what form of mammal to expect, if you hear of a group 
form found in any particular area. If it is found from 
a desert area, it is possible to write an accurate descrip- 
tion of it without ever having seen it. 

I have said nothing of the distribution of marine 
forms, or fresh water animals, because that is not so 
interesting a topic and is not so well known. The dis- | 
tribution of fish and aquatic reptiles and batrachians | 
does not follow the same rules as in the case of land 
animals. In that case we find the fish of one river 
system differ from those of another without regard to 
the eountry through which the river system passes. 
For instance, in a certain mountain range, like the 
Allegheny Piateau, we find that the fish found in a| 
branch of the Susquehanna are usually allied in form | 
to one group, while those of the little streams that 
startoff on the western slope of the plateau and empty | 
into the Ohio belong to another, and sometimes the 
little streams or branches of these eome within a mile 
or one-half mile, and we will find one style of fish in | 
one and another style in the other, without any regard 
to the geological position of the land ; so that the dis- 
tribution of water forms is entirely different and due to | 
somewhat different causes than the temperature of the 
water and does not follow the same rules as the case of 
the distribution of the land animals. 

In the ease of the murine forms, we find that in the 
ocean itself, the distribution is largely one of depth. 
We find the deep sea fishes entirely different in char- 
acter from those at the surface, or median depths; 
at the same time, the distribution of marine forms 
serves very well to help out the history of the land 
forms. For instance, we have a good deal of evidence 
that at one time North and South America were separ- 
ate; the Isthmus of Panama was broken through, and 
we find among the marine forms along the eastern coast 
and those along the western coast sometimes exactly 
the same species and quite frequently the same genera, 
which is very strong evidence that at one time there 
was water communication across there which is now 
shut off. Ifthe land had persisted there at all times, 
there would have been very little possibility of the 
same form of fishes being abundant on both sides. 


The Atchison, Topeka & Santa Fe Railway is, in an 
experimental way, to shortly enter the automobile 
field. It has been decided to make a trial of gasoline 
motor-propelled omnibuses in the transportation. of 
tourists from Flagstaff, Ariz., to the Grand Canyon of 
the Colorado River, a distance of 70 miles. At present 
this trip is taken by stage coach, which is exceedingly 
tiresome at best. The first of the vehicles, which is 
now being built by the Everett King Company, 
Chica,o, is to be delivered to the railway company for 
trial in a few weeks. It isexpected to make the trip 
of 70 wiles at an average speed of 12 miles an hour for 
the entire distance. The power to accomplish this is | 
obtained from a 14 horse power gasoline motor, which | 
is of the two cylinder balanced type. The car has a} 
eapacity of 18 persons, 12 inside and 6 outside. Should | 
the use of the automobiles prove a successful experi 
ment in this service, they will probably be used at | 
other places to reach the scenie attractions now diffi- | 
cult of access along the line of the Santa Fe. 


Although there are several instances on record of 
mending a broken shaft at sea, there is none on record, 
at least, of making a new propeller. Yet that, says The | 
Marine Journal, is what the chief engineer of the 
steamer Strathnevis” had nearly accomplished when 
she was taken in tow after having been a month help- 
leasly adrift on the Pacifie. ‘This propeller was con- 
structed by heating iron sheets, cutting them to the 
right measurements and hammering them into the| 
sroper shape. It had a length from tip to tip of 7 feet | 

inches, and by bolting the sheets together he obtained 
a thickness of from 44 inch at the tip to 3 inches at the 
boss. Straps were bolted from tip to tip to hold the 
blades rigid and holes were bored through the boss. 
Had any favorable weather occurred, it was the inten- 
tion to shift the cargo sufficiently to tip the ship and 
bolt this ingenious contrivance to the shaft, and there 
is no doubt but that its use would have given the ship 
a speed of from 3 to 5 knots. 
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Great attention is paid to the exposés of 
large and important illusions; these have 
been in many cases furnished by the presti- 
digitateurs themeelves. Some of the most 
important tricks of Robert Houdin, Bautier 
de Kolta, Heller, and Herrmann are ex- 
yained. Conjuring is not neglected, a se- 
ection of some of the best known of these 
tricks having been made. Fire-eaters, 
sword-sewallowers, ventriloquists, shadow- 
gzraphists, all come in forashare of atten- 
tion, while the chapter.on “ Mental Magic” 
describes simple means of performing sec- 
ond-sight. 

Such entertainments as cycloramas, fire- 
works, etc., are also treated, and all well 
illustrated with original engravings. Auto- 
mata and curious toys are then described. 

This work is acknowledged by the Proe 
fession to be 
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od of producing astonishing trick photo- 
graphs. The method of taking and project- 
ing moving photographs is de- 
tail—the vitascope, the cinematograph, the 
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. Hopkins has rendered a valu- 
» to experimental physics.” 

Evening Post. 

‘The book is one of very practical 
character, and no one of ascientific turn 
of mind could fail to find in its pages a 
fund of valuable information.” Biectric 
Age 
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tainty of aetion and result. and of « 
teacher whe imparts scientific informa- 
tion in an attractive and tascinating 
manner imerican Engineer. 
It should be found in every library.” 
English Mechanic 

“The book would be a most judicious 
holiday wift.”-Engineering and Mining 
Journal, 

Mr. Thomas A. Edison says: “ The 
practical character of the physical ap 
paratus, the clearness of the descriptive 
matter, and its entire freedom from 
mathematics, give the work a value in 
my mind superior to any other work on 
elementary physics of which | am aware.” 

Prof. D. W. Herifg, University of the City of New York, says; “ I know 
ot no work that is at the same time so popular in style and so scientific in 
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Prof. W. J. Rolfe, of Cambridgeport, Mass., writes: “The book is by 
farthe best thing of the kind | have seen, and | can commend it most 
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the product of the studies and prac- 
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